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1 Introduction

This document provides the details of emissiona gatcessing done in support of the Environmental
Protection Agency’s (EPA) rulemaking effort for thederal Transport Rule proposal (hereafter redeioe
as TR). The TR air quality modeling results weraleated with respect to the 1997 annual and 2@06 2
hour National Ambient Air Quality Standards (NAAQBJ particulate matter less than 2.5 microns §BMV
as well as the 1997 8-hour ozone NAAQS. The eomssand modeling effort for TR consists of four
‘complete’ emissions cases: 2005 base case, 2&E2dage, 2014 base case, and 2014 Control cabke Ta
1-1 provides more information on these emissiosgsa The 2012 base case modeling was used tafydent
future nonattainment and maintenance locations. listed in Table 1-1 are source apportionment thas
were based on the 2012 base case to quantify titglmdions of emissions in upwind states to annual
average 24-hour PM and 8-hour ozone concentrations in other stalé& modeling outputs for the 2014
base and control cases were then used to quamgifiyenefits of this proposal.

Table 1-1. List of cases run in support of the TR air quatitgdeling

Internal EPA

Case Name Abbreviation | Description

2005 base case 2005ck 2005 case created usingyawezar fires data and an average-year
temporal allocation approach for Electrical Gerniatanits
(EGUs), to use for computing relative responseofacivith 2012
and 2014 scenarios

2012 base case 2012ck 2012 “baseline” scenaricesepting the best estimate for the
future year without implementation of EGU remedyitcols.

2014 base case 2014ck2 2014 “baseline” scenapegenting the best estimate for the
future year without implementation of EGU remedwyitols.

2014 Control case| 2014ck2_catrl 2014 EGU “contsoEnario for attaining 1997 ozone and annua|
PM standards, and 2006 daily PM standard. a‘

The data used in the 2005 emissions cases arartieas those described in the 2005-based, v4 yphatfo
document littp://www.epa.gov/ttn/chief/emch/index.html#2005 he 2005 and future-year emissions
scenarios were processed in a form that is reqbiygtie Comprehensive Air Quality Model with extems
(CAMY) version 5 (Environ, 2009). CAMis used to estimate base year, future base cdseosi-control
concentrations of ozone and PM, along with depasitif nitrogen and sulfur, which are combined with
monitoring data to estimate population-level expesuo changes in ambient concentrations for use in
estimating health and welfare effects.

In TR, we used a 2005 base case approach for #1065 emissions scenario. The base case approach
uses an average-year fire emissions inventory aekhge-year EGU temporal profiles, which were based
3 years of hourly Continuous Emissions Monitori@gE{\) data for EGUs. We use a base case approach
because we want to reduce year-specific variabilifires and EGUs between 2005 and the futuresyear
For example, each year has different days andrdiffdocations with large fires, unplanned EGU
shutdowns, and periods of high electricity demaBg.using a base-case approach, the temporal atiglisp
aspects of the inventory for these sources aretenaed into the future year modeling, which avoids
potentially spurious year-specific artifacts in gurality modeling estimates. In addition, the Vdtform (see
reference above) biogenic emissions data was logistant between the 2005 case for TR and all futeas
cases run for TR. For TR, the only significantadethanges between the 2005 and future-year cases ar
emission inventories (from all categories but agerfires and biogenics) and speciation approaches.



The future-year inventories, ancillary files, aretadled projection data used for this modelingarailable
as part of the rulemaking Docket EPA-HQ-OAR-2009:D4 Since the data are large, the data files
themselves are not posted with online access thrthegdocket, and so a more convenient accessdoadat
the EPA Emissions Modeling Clearinghouse websitét$a2005 platform
(http://www.epa.gov/ttn/chief/emch/index.html#2009 he TR data files are provided as a subheading
under this main link.

In the remainder of this document, we provide adpson of the approaches taken for the emissions
support of air quality modeling for TR. In Sectidnwe briefly review the 2005 base case inventory,
including ancillary data and issues related to GAdpport. In Section 3 we describe the developroent
the future year 2012 and 2014 base cases. Weledoe 2012 Source Tagging scenarios in Sectiolm 4.
Section 5, we describe the 2014 EGU control (remhedge as compared to the 2014 base case. loiS6écti
we provide data summaries comparing all four modetiases and request for comments on specificassue
Section 7 provides a brief discussionamicipated emissions changes over time for varsousce sectors
and how those changes might impact the maintenairite proposed standard.

The US EPA seeks comment on growth and contrologmbies for all modeling sectors, particularly the
identification of nonEGU controls or control progra that exist but have not been included in thesgioms
projections. We also seek comment on all signific®urce category emissions; for example, we aegea
that our upstream oil and gas inventory can bééurimproved, but do not have data available tsaoThe
US EPA requests that all such comments be of atigai@ve nature with supporting documentation oa th
source of the information provided. Comments wsjplecific information or new data will supercede enor
vague comments such as “the emissions seem toorltwo high.” Refer to Section 7 for an additiohst
of specific emissions issues of interest to EPAcfinment.

2 Development of Base Case 2005 Emission Inventories

As mentioned previously, the 2005 emissions moddipproach for TR used the same data and approaches
as the 2005 v4 base case platform. In this seatierbriefly discuss the modeling sectors in the32base
case and future year cases as well as the TR-gpissifies related to processing emissions for GAM

2.1 Base case 2005 overview

Table 2-1lists the platform sectors used for the 2005 base and all future year cases. It also indicées t
platform sectors that include HAP emissions andagsociated sectors from the National Emission
Inventory (NEI). Subsequent sections refer togh@atform sectors for identifying the emissions
differences between the 2005 base case (v4 platfamohthe TR future-year cases. The inputs t@ihe
guality model; including emissions, meteorologytiah conditions, boundary conditions; along wittet
methods used to produce the inputs and the coutiguarof the air quality model are collectively kmoas a
‘modeling platform’.



Table 2-1. Sectors Used in the TR Emissions Modeling Platfor

Platform Sector 2005 NEI | Description and resolution of the data input to SMOXE
Sector

IPM sector: ptipm | Point 2005v2 NEI point source EGUs mapped to thegiated Planning
Model (IPM) model using the National Electric Engidatabase
System (NEEDS, 2006 version 3.02) database. Hdilely/for
continuous emission monitoring (CEM) sources actuithed only
for the 2005 evaluation case. Day-specific emissfor non-CEM
sources created for input into SMOKE.

Non-IPM sector: Point All 2005v2 NEI point source records not maitho the ptipm

ptnonipm sector, annual resolution. Includes all aircrafissions.

Average-fire N/A Average-year wildfire and prescribed fire enoss derived from

sector: avefire the 2002 Platform avefire sector, county and anresalution.
Used for the 2005 base year and the future baselmaas, but not
for the model evaluation case.

Agricultural Nonpoint NH emissions from NEI nonpoint livestock and fergliz

sector: ag application, county and annual resolution.

Area fugitive dust | Nonpoint PM, and PM s from fugitive dust sources from the NEI nonpoint

sector: afdust inventory (e.g., building construction, road coustion, paved
roads, unpaved roads, agricultural dust), countylahresolution.

Remaining Nonpoint Primarily 2002 NEI nonpoint sources ndtestvise included in

nonpoint sector: other SMOKE sectors, county and annual resolutidiso includes

nonpt updated Residential Wood Combustion emissions aad 3005
non-California Western Regional Air Partnership (%A oil and
gas “Phase II” inventory.

Nonroad sector: Mobile: Monthly nonroad emissions from the National Molbiteentory

nonroad Nonroad Model (NMIM) using NONROAD2005 version nrO5c-Bondiza
for all states except California. Monthly emissidar California
created from annual emissions submitted by thef@@ala Air
Resources Board (CARB) for the 2005v2 NEI

locomotive, and Mobile: Year 2002 non-rail maintenance locomotives, andgmay 1 and

non-C3 Nonroad category 2 commercial marine vessel (CMV) emissgmsces,

commercial county and annual resolution. Unlike prior plaths; aircraft

marine: emissions are now included in the ptnonipm seatdrcategory 3

alm no c3 CMV emissions are now contained in the seca_c®sect

C3 commercial Mobile : Annual point source formatted year 2005 categai@3 CMV

marine: seca_c3 Nonroad emissions, developed for the EPA rule called “Cargf Emissions
from New Marine Compression-Ignition Engines afbove 30
Liters per Cylinder”, usually described as the Eiaiss Control
Area (ECA) study, originally called S@'S”) ECA.

Onroad Mobile: Three, monthly, county-level components:

California, onroad 1) Onroad emissions from NMIM using MOBILEG6.2, other

NMIM-based, and than for California.

MOVES sources 2) California onroad, created using annual emissiabsngted

not subject to by CARB for the 2005v2 NEI.

temperature Onroad gasoline non-motorcycle vehicle emissioos fdraft

adjustments: MOVES not subject to temperature adjustments: estha

on_noadj CO, NG, VOC, some VOC HAPs, and evaporative VOQ

and some VOC Hazardous Air Pollutants (HAPS).
Onroad cold-start | Mobile: Monthly, county-level draft MOVES-based onroad moatorcycle
gasoline exhaust | onroad gasoline emissions subject to temperature adjusemémmited to

mode vehicle from
MOVES subject

exhaust mode only for PM species and Naphthal@adifornia
emissions not included. This sector is limitedddd start mode
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Platform Sector 2005 NEI | Description and resolution of the data input to SMKE

Sector
to temperature emissions that contain different temperature adjast curves from
adjustments: running exhaust (see on_moves_runpm sector).
on_moves startpm
Onroad running Mobile: Monthly, county-level draft MOVES-based onroad moatorcycle
gasoline exhaust | onroad gasoline emissions subject to temperature adjusemémmited to
mode vehicle from exhaust mode only for PM species and Naphthal@adifornia
MOVES subject emissions not included. This sector is limiteduoning mode
to temperature emissions that contain different temperature adjast curves from
adjustments: cold start exhaust (see on_moves_startpm sector).
On_moves runpm
Biogenic: biog N/A Hour-specific, grid cell-specific emissions geated from the

BEIS3.14 model -includes emissions in Canada anddde

Other point N/A Point sources from Canada’s 2006 inventory Biectico’s Phase |l
sources not from 1999 inventory, annual resolution. Also includeswal U.S.
the NEI: othpt offshore oil 2005v2 NEI point source emissions.
Other point N/A Annual year 2000 Canada speciated mercury gaatce emissionsg.
sources not from
the NEI, Hg only:
othpt_hg
Other nonpoint N/A Annual year 2006 Canada (province resolutiorg gear 1999
and nonroad not Mexico Phase Il (municipio resolution) nonpoindamonroad
from the NEI: mobile inventories, annual resolution.
othar
Other nonpoint N/A Annual year 2000 Canada speciated mercury fronpoint sources
sources not from
the NEI, Hg only:
othar_hg
Other onroad N/A Year 2006 Canada (province resolution) and J€89 Mexico
sources not from Phase IIl (municipio resolution) onroad mobile inteies, annual
the NEI: othon resolution.

As discussed in the 2005 v4 platform documentatinprocessed all emissions data with a custoniorers
of the Sparse Matrix Operator Kernel Emissions (pPmodeling system, version 2.5. Users seeking to
replicate modeling done for this effort can usesi@r 2.6 of SMOKE. More details about SMOKE
including user documentation are available at ebsite fittp://www.smoke-model.o)g

For the 2005 base case, all inventory and ancillgryt data files used as inputs for this rule lbariound at
the 2005-based platform websitetp://www.epa.gov/ttn/chief/emch/index.htmI#2005

2.2  Custom processing configuration for Transport Rule Emissions
Modeling

In support of the TR proposal, EPA modeled theyaality in the East using a horizontal grid resolutof
12 x 12 km. This Eastern 12 km modeling domairece\B87 states from Texas to North Dakota and all
states to the east of those, and was “nested”mwahmodeling domain covering the remainder of dveel
48 states using a grid resolution of 36 x 36 kifherefore, unless noted to the contrary, thiesabf
emissions in this document cover the contiguoustdfs. A map of the air quality modeling domasnis

! The air quality predictions from the 36 km Contite US (CONUS) domain were used to provide incapfinitial” and
“boundary” concentrations for the Eastern 12 km diomn
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Figure 2-1. The domains relevant to TR are thariBast domain within the blue boundary, and the
national 36km domain. The 12km West domain isused for TR.

Figure 2-1. Air quality modeling domains
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All three grids use a Lambert-Conformal projectiatith Alpha = 33°, Beta = 45° and Gamma = -97°%wit
center of X =-97°and Y = 40°. Other specificgmaeters for these grids are provided in the TRQAIality
Modeling Technical Support Document.

Emissions are first processed for the Communitytigiesle Air Quality (CMAQ) model, and then post-
processed via conversion scripts into a form apprtgfor use by CAM These conversion scripts are a
series of programs run using shell scripts and Eippmgrams to convert the merged 2-dimensional CMA
emissions into CAM format. These scripts also convert the elevatiae CMAQ emissions files for each
sector into CAM format and merge each converted sector file inaaily elevated emissions file.

3 Development of 2012 and 2014 Future Year Base Case Emission
Inventories

This section describes the methods we used forlaleing the 2012 and 2014 future year base case
emissions. The year 2012 source apportionmenascsmand the 2014 EGU control case are discussed i
Sections 4 and 5, respectively. The ancillary irgata are very similar in the future year scersasi® those
in the 2005 base case except for the speciatidiiggaised for gasoline-related sources, which gkan the
future to account for increased ethanol usage solgee. Appendix A provides a table of differences
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between these ancillary input data between the @86 case and these future year scenarios. €heisp
speciation profile changes are discussed in Sexc8¢h8 and 3.3.5.

The future base case projection methodologies aector. The 2012 and 2014 base cases represent
predicted emissions in the absence of any furtbetrols beyond those Federal measures already
promulgated. For EGU emissions (ptipm sector)iudés and settlements that were finalized by FatyrG,
2009 have been included. For mobile sources (cadjnon_moves_runpm, and on_moves_startpm
sectors), all national measures for which data \aeeglable at the time of modeling have been inetud

The future base case scenarios do reflect projectedomic changes and fuel usage for EGU and mobile
sectors. For nonEGU point (ptnonipm sector) angpomt stationary sources (nonpt, ag, and afdust
sectors), local control programs that might havenbeecessary for areas to attain the 1997 fMAAQS
annual standard, 2006 PM NAAQS (24-hour) standand,the 1997 ozone NAAQS are not included in the
future base case projections. This is becausedhattainment areas for the 1997 RMnd ozone standards
were not announced until 2004 and 2005 respectiagly the corresponding state implementation plans
(SIPs) were not due until 2007 and 2008, therebyagating the inclusion of these local measureken t
2005 emissions inventory. Whether any of these 8titrols are included in the final rule dependsio
couple of factors: 1) the SIPs must be approvednaade available, and 2) the control measures and
technologies are provided in such a way that tlaeyle applied to our inventories (e.g., contratefhcies

or emission reductions matched to specific NEllit&es, units, and/or source category codes (SCCThg
following bullets summarize the projection methoded for sources in the various sectors, whileteohdil
details and data sources are given in Table 3-1:

* |IPM sector (ptipm): Unit-specific estimates froRM, version 3.02.

* Non-IPM sector (ptnonipm): Projection factors gecent reductions reflect emission reductions
due to control programs, plant closures, consetre@s and settlements. Also used projection
approaches for point source livestock and air@aft gasoline stage Il emissions that are consistent
with projections used for the sectors that contiabulk of these emissions. Terminal area fotecas
(TAF) data aggregated to the national level weezlder aircraft to account for projected changes in
landing/takeoff activity. Year-specific speciatiaas applied to some portions of this sector and is
discussed in Section 3.2.8.

* Average fires sector (avefire): No growth or cohtr

» Agricultural sector (ag): Projection factors fowelstock estimates based on expected changes in
animal population from 2005 Department of Agrictétalata; no growth or control for NH
emissions from fertilizer application.

* Area fugitive dust sector (afdust): Projectiontéas for dust categories related to livestock estes
based on expected changes in animal populatiogroweth or control for other categories in this
sector.

* Remaining Nonpoint sector (nonpt): Projection dastthat reflect emission reductions due to control
programs. Residential wood combustion projectimased on growth in lower-emitting stoves and a
reduction in higher emitting stoves. PFC projattiactors reflecting impact of the final Mobile
Source Air Toxics (MSAT2) rule. Gasoline stageHtbjection factors based on National Mobile
Inventory Model (NMIM)-estimated VOC refueling esttes for future years. Year-specific
speciation was applied to some portions of thisoseand is discussed in Section 3.2.8.

* Nonroad mobile sector (nonroad): Output from tl@NNROAD2005 model, which was run using
NMIM, includes final controls from the final locoarine and small spark ignition OTAQ rules.
California-specific data provided by the state afifornia. Year-specific speciation was applied to
some portions of this sector and is discussed @ti@e3.3.5.
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» Aircraft, locomotive, and non-Class 3 commerciakimasector (alm_no_c3): Projection factors for
Class 1 and Class 2 commercial marine and locoe®tihich reflect activity growth and final
locomotive-marine controls.

* Class 3 commercial marine vessel sector (seca bz8)e year 2002 emissions grown to future years
without Emissions Control Area (ECA) or InternatdiMarine Organization (IMO) global NCand
SO, controls.

* Onroad no-adjustment for temperature mobile s€otornoadj): Non-refueling NMIM-based except
for gasoline vehicle NQ CO, VOC, and select VOC HAPs which are from di@VES, and
gasoline vehicle PM and naphthalene which arearoth moves_startpm and on_moves_runpm
sectors. California-specific data provided by dtete of California. VOC speciation uses same
combination of profiles as are used for exhausteuaborative nonroad mobile profiles.

* Onroad PM gasoline running mode sector (on_movadpst): Running mode draft MOVES future
year state-month estimates for PM and naphthadgpmrtioned to the county level using NMIM
state-county ratios matched to vehicle and roadsyp

* Onroad PM gasoline start mode sector (on_movespstar Cold start draft MOVES future year
state-month estimates for PM and naphthalene, &ipped to the county level using NMIM state-
county ratios of local urban and rural roads byieleltype.

» Other nonroad/nonpoint (othar): No growth or cohtr

» Other nonpoint speciated mercury (othar_hg): Nowjn or control.
» Other onroad sector (othon): No growth or control.

» Other nonroad/nonpoint (othar): No growth or cohtr

* Other point (othpt): No growth or control.

» Other point speciated mercury (othpt_hg): No gloart control.

* Biogenic: 2005 emissions used for all future-ysanarios.

Table 3-1 summarizes the control strategies andtgrassumptions by source type used to createh2 2
and 2014 base case emissions from the 2005 bas@wvastories. Note that mercury (Hg) is listedha
pollutants column; however, we did not include Hgur future year modeling. All Mexico, Canadad an
offshore oil emissions are unchanged in all futagse scenarios from those in the 2005 base casgssiBn
summaries by sector for 2005 and future years iné@ged in Section 6. Note that a few controlsraoe
fully promulgated by 2012 but are by 2014. Forregke the Maximum Achievable Control Technology
(MACT) rule “Boat Manufacturing” has a compliancate in year 2013; therefore the VOC control
associated with this MACT rule is not reflectedhi 2012 base Case but is reflected in the 201! doad
control cases.

The detailed projection factors used for theser&uyiear emissions have hundreds of thousands ofd®c
and are not therefore listed in this document @& spreadsheet. Rather, the detailed projectitnaian be
obtained from docket for this ruéd from the Emissions Modeling Clearinghouse websted in Section
1.

The remainder of this section is organized eitlyesdurce sector or by specific emissions categattyinva
source sector for which a distinct set of data wesed or developed for the purpose of projectiditss
organization allows consolidation of the discusabthe emissions categories that are containeaultiple
sectors, because the data and approaches uses e @gctors are consistent, and do not need to be
repeated. Sector names associated with the emsssategories are provided in parentheses. Aflist
inventory datasets used for this and all casesomgged in Appendix B.
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Table 3-1. Control strategies armgtowth assumptions for creating 2012 and 2014 base emissions
inventories from the 2005 base case

Control Strategies and/or growth assumptions
(Grouped by Affected Pollutants or Standard and Appoach Used to Apply | Pollutants Approach or
to the Inventory) Affected Reference:

Non-EGU Point (ptnonipm) Controls

VOC, CO,
NOx, PM, SQ
some VOC
HAPs

Consent decrees apportioned to several plants

DOJ Settlements: plant SCC controls

Alcoa, TX NOx, SQ 1

Premcor (formerly MOTIVA), DE

Refinery Consent Decrees: plant/SCC controlé few of these controls are

promulgated in year 2013, and thus are not reflected in the 2012 base case)

Closures, pre-2008: plant control of 100%

Auto plants

Pulp and Paper

Large Municipal Waste Combustors

Small Municipal Waste Combustors

Plants closed after the 2005v2 point inventory vedsased (pre-2008 closures)

Industrial Boiler/Process Heater plant/SCC controlsfor PM PM 4
- PM, Hg, and

Large Municipal Waste Combustors (LMWC) metals

PM, Hg, metals,

NOx, SQ

NOx, PM,SQ | 2

All 3

Small Municipal Waste Combustors (SMWC)

MACT rules, national, VOC: national applied by SCC,MACT

Boat Manufacturingpromulgated in year 2013, thus not reflected in the 2012
base case)

Wood Building Products Surface Coating

Generic MACT II: Spandex Production, Ethylene mactdre

Large Appliances

Miscellaneous Organic NESHAP (MON): Alkyd Resin®ietating Agents,
Explosives, Phthalate Plasticizers, Polyester Re§lolymerized Vinylidene
Chloride

Reinforced Plastics

Asphalt Processing & Roofing

Iron & Steel Foundries

Metal: Can, Coll

Metal Furniture VOC EPA, 2007a
Miscellaneous Metal Parts & Products
Municipal Solid Waste Landfills

Paper and Other Web

Plastic Parts

Plywood and Composite Wood Products
Carbon Black Production

Cyanide Chemical Manufacturing

Friction Products Manufacturing

Leather Finishing Operations
Miscellaneous Coating Manufacturing
Organic Liquids Distribution (Non-Gasoline)
Refractory Products Manufacturing

Sites Remediation

Solid Waste Rules (Section 129d/111d)
Hospital/Medical/Infectious Waste Incinerator Redigns NOx, PM, SQ | EPA, 2005
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Control Strategies and/or growth assumptions
(Grouped by Affected Pollutants or Standard and Appoach Used to Apply
to the Inventory)

Pollutants
Affected

Approach or
Reference:

MACT rules, plant-level, VOC: Auto Plants

vOC

6

MACT rules, plant-level, PM & SO,: Lime Manufacturing

PM, SQ

7

MACT rules, plant-level, PM: Taconite Ore

PM

8

Stationary Area Assumptions

Municipal Waste Landfills: project factor of 0.2pmied

VOC

EPA, 2007a

Livestock Emissions Growth from year 2002 to yed)$2 and year 2015

NH

9

Residential Wood Combustion Growth and Changedaats fyear 2005 to
years 2012 and 2015

all

10

Gasoline Stage Il growth and control from year 2@$ears 2012 and 2015

vOC

11

Portable Fuel Container MSAT2 inventory growth aodtrol from year 2005
to years 2012 and 2015

vOC

12

EGU Point Controls

Updated Title IV SO2 allowance bank assumption anénergy
Independence and Security Act of 2007 (EISA)usinglPM 3.0.2 EISA 3e

NOyx, SO, PM

13

Onroad Mobile and Nonroad Mobile Controls (list indudes all key mobile
control strategies but is not exhaustive)

National Onroad Rules:

Tier 2 Rule

2007 Onroad Heavy-Duty Rule

Final Mobile Source Air Toxics Rule (MSAT2)
Renewable Fuel Standard

all

Local Onroad Programs:
National Low Emission Vehicle Program (NLEV)
Ozone Transport Commission (OTC) LEV Program

VOC

14

National Nonroad Controls:

Clean Air Nonroad Diesel Final Rule — Tier 4

Control of Emissions from Nonroad Large-Spark lgmtEngines and
Recreational Engines (Marine and Land Based): ‘@®baton Rule”
Clean Bus USA Program

Control of Emissions of Air Pollution from Locomeés and Marine
Compression-lgnition Engines Less than 30 Liters(ydinder

all

15, 16, 17

Aircraft, Locomotives, and Commercial Marine Assumgions

Aircraft:
Itinerant (ITN) operations at airports to year 2020

all

18

Locomotives:

Energy Information Administration (EIA) fuel consption projections for
freight rail

Clean Air Nonroad Diesel Final Rule — Tier 4

Locomotive Emissions Final Rulemaking, DecemberlBB7

Control of Emissions of Air Pollution from Locomuéis and Marine

all

EPA, 2009;
19; 16

Commercial Marine:

EIA fuel consumption projections for diesel-fuelezbsels

OTAQ ECA C3 Base 2020 inventory for residual-fueledsels

Clean Air Nonroad Diesel Final Rule — Tier 4

Emissions Standards for Commercial Marine Diesgjifigs, December 29,
1999

Tier 1 Marine Diesel Engines, February 28, 2003

all

19; EPA,
2009

APPROACHES:

1. For ALCOA consent decree, used http:// cfpub.epdagonpliance/cases/index.cfm; for MOTIVA: used

information sent by State of Delaware

2. Used data provided by EPA, OAQPS, Sector PoliaesRrograms Division (SPPD) —see Section 3.2.6.
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3. Closures obtained from EPA SPPD sector leads; wao#ted using the World Wide Web —see Section@.2

4. Used data list of plants provided by project lerhf 2001-based platform; required mapping the 38l8ats
to 2002 NEI plants due to plant id changes acrossntory years. See Section 3.2.6.

5. Used data provided by EPA, OAQPS SPPD expert —setio§ 3.2.6.

6. Percent reductions recommended and plants to appdduction to were based on recommendationslby ru
lead engineer, and are consistent with the refere&®A, 2007a

7. Percent reductions recommended are determinedtfreraxisting plant estimated baselines and estinate
reductions as shown in the Federal Register Ndédicthe rule. S@% reduction will therefore be
6147/30,783 = 20% and PM10 and PM2.5 reductionsbath be 3786/13588 = 28%

8. Same approach as used in the 2006 Clean Air IaterBule (CAIR) -estimates reductions of "PM enoissi
by 10,538 tpy, a reduction of about 62%." Usedesést of plants as were identified based on toerag
SCC from CAIR:http://www.envinfo.com/caain/JuneO4updates/tiop. pid?

9. Except for dairy cows and turkeys (no growth), lblage animal population growth estimates from USDW q
Food and Agriculture Policy and Research Institigee Section 3.2.1.

10. Expected benefits of woodstoves change-out progtatip://www.epa.gov/woodstoves/index.html

11. VOC emission ratios of year 2020-specific from y2@05 from the National Mobile Inventory Model
(NMIM) results for onroad refueling including adti growth from VMT, Stage Il control programs at
gasoline stations, and phase in of newer vehiclgsamboard Stage Il vehicle controls.

12. VOC and benzene emissions for year 2020 from y@a2 Zrom MSAT?2 rule (EPA, 2007b)
13. http://www.epa.gov/airmarkt/progsreqgs/epa-ipm/intdax|

14. Only for states submitting these inputstp://www.epa.gov/otaqg/lev-nlev.htm
15. http://www.epa.gov/nonroad-diesel/2004fr.htm

16. http://www.epa.gov/cleanschoolbus/

17. http://www.epa.gov/otag/marinesi.htm

18. Federal Aviation Administration (FAA) Terminal Arégrecast (TAF) System, December 2007:
http://www.apo.data.faa.gov/main/taf.asp

19. http://www.epa.gov/nonroad-diesel/2004fr.htm

3.1  Stationary Source Projections: IPM sector (ptipm)

The future year data for the ptipm sector weretecehy the IPM model version3.02 EISA. The EPAaDle
Air Markets Division (CAMD) manages the developmehthis model and maintains a website that
documents the latest IPM version used in the TRgsal “Updates to EPA Base Case v3.02 EISA Usiag th
Integrated Planning Model:

http://www.epa.gov/airmarkets/progsregs/epa-ipngiaktml

The IPM is a multiregional, dynamic, determinidiiear programming model of the U.S. electric power
sector. IPM Version 3.02 EISA features an updatéé TV SO, allowance bank assumption, reflects state
rules and consent decrees through February 3, 20@3ncorporates updates related to the Energy
Independence and Security Act of 2007. Units wdkanced controls (e.g., scrubber, SCR) that wetre n
required to run for compliance with Title IV, New@&ce Review (NSR), state settlements, or stateHspe
rules were allowed in IPM to decide on the basisaahomic efficiency whether to operate those cisitr

We used IPM results for 2012 directly and used ieBilts to represent 2014.
OAQPS post-processed these data in the same wgsasbed in the 2005 v4 platform documentation for
the “base case” to create daily emissions thatdetemporal allocation information from three geafr

Continuous Emissions Monitoring (CEM) data. Thaperal allocation approach is the same as for the
2005 base case to eliminate artificial differencemporal allocation between the base and futeees.
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3.2  Stationary Source Projections: non-IPM sectors (ptnonipm, nonpt, ag,
afdust)

To project U.S. stationary sources other than ptiwmapplied growth factors and/or controls toaert
categories within the ptnonipm, nonpt, ag and &fgletform sectors. This subsection provides tetai

the data and projection methods used for thesersecin estimating future-year emissions, we asslthat
emissions growth does not track with economic ghoiet many stationary non-IPM sources. This “no-
growth” assumption is based on an examination stbhical emissions and economic data. While we are
working toward improving the projection approachuture emissions platforms, we are still using ioe
growth assumption for the 2005, v4 platform. Mdegails on the rationale for this approach candoed in
Appendix D of the Regulatory Impact AssessmenttierPM NAAQS rule (EPA, 2006).

Year-specific projection factors for year 2012 wased for creating the 2012 base case; however2d%
projection factors were used to create the 2014 base unless noted otherwise. A 2015 base case wa
initially developed and it was decided rather iatthe TR modeling process to instead use a yehbt Base
case. Most projections are not year-specific, mondt of the year-specific projections do not differ
significantly between year 2014 and year 2015. iftend to use 2014-specific emissions for all sescio
the final Transport Rule modeling.

Growth factors (and control factors) are providedhe following sections where feasible. Howegeme
sectors used growth or control factors that vagedgraphically and their contents could not be jolex in
the following sections (e.g., gasoline distributi@ries by county and pollutant and has thousahds o
records). If the growth or control factors forexc®r are not provided in a table in this documgngy are
available as a “projection” or “control” packet fimput to SMOKE on:
ftp://ftp.epa.gov/Emisinventory/2005v4/projectioontrol_packets

3.2.1 Livestock emissions growth (ag, afdust, ptnonipm)

Growth in ammonia (Nk) and dust (Pi¥h and PM 5) emissions from livestock in the ag, afdust and
ptnonipm sectors was based on projections of grawémimal population. Table 3-2 provides the gitow
factors from the base case 2005 emissions to fykaes 2012 and 2014 for animal categories. Famgie,
year 2015 (2014) beef emissions are 1.8% largertt@ 2005 base case emissions. Except for dawg c
and turkey production, the animal projection fastare derived from national-level animal population
projections from the U.S. Department of AgricultiiSDA) and the Food and Agriculture Policy and
Research Institute (FAPRI). For dairy cows an#ieéys we assumed that there would be no growth in
emissions. This assumption was based on an asaliykistorical trends in the number of such angmal
compared to production rates. Although producti@tes have increased, the number of animals has
declined. Thus, we do not believe that productayacasts provide representative estimates ofuthued
number of cows and turkeys; therefore, we did setthese forecasts for estimating future-year eomss
from these animals. In particular, the dairy cawpuylation is projected to decrease in the futurg lags for
the past few decades; however, milk production bélincreasing over the same period. Note that the
ammonia emissions from dairies are not directlgtezl to animal population but also nitrogen exoreti
With the cow numbers going down and the produagioimg up we suspect the excretion value will be
changing, but we assumed no change because wetdive a quantitative estimate.

The inventory for livestock emissions used 2002ssions values therefore, our projection methodegtep
from 2002 rather than from 2005. For the 2012 lwase, year 2009 and year 2014 projection facters w
interpolated to create year 2012 projection factérsr the 2014 base case, year 2015 projectidariawere
used because of the late change from 2015 to 20ithwere developed by interpolating year 2014 aaat y
2020 projection factors. We intend to update tlogggtions in the final rule using the latest aabié data
from the Department of Agriculture and for 2014t@zsl of 2015.
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Appendix E in the 2002v3 documentation providesahienal population data and regression curves tesed
derive the growth factors:
http://www.epa.gov/scram001/reports/Emissions%20%2DVol2_Appendices_01-15-08.pdAppendix F
in the same document provides the cross referafde®stock sources in the ag, afdust and ptnonipm
sectors to the animal categories in Table 3-2.

Table 3-2. Growth factors from year 2005 to future yearsAarmal Operations

Projection Factors

Animal Category 2012 2015 (used for 2014)

Dairy Cow 1.000 1.000

Beef 1.014 1.018

Pork 1.060 1.077

Broilers 1.230 1.298

Turkeys 1.000 1.000

Layers 1.160 1.209

Poultry Average 1.178 1.232

Overall Average 1.0623 1.081
3.2.2 Residential wood combustion growth (nonpt)

We projected residential wood combustion emissiased on the expected increase in the number ef low
emitting wood stoves and the corresponding decrieasther types of wood stoves. As newer, cleaner
woodstoves replace older, higher-polluting wood/esp there will be an overall reduction of the esinss
from these sources. The approach cited here wesaieed as part of a modeling exercise to estirate
expected benefits of the woodstoves change-outramodttp://www.epa.gov/woodstoves/index.hyml
Details of this approach can be found in Secti@30of the PM NAAQS Regulatory Impact Analysis (EPA
2006).

The specific assumptions we made were:
= Fireplaces, SCC=2104008001: increase 1%/yr
= Old woodstoves, SCC=2104008002, 2104008010, or@I&R61: decrease 2%/yr
= New woodstoves, SCC=2104008003, 2104008004, 2108002104008050, 2104008052 or
2104008053: increase 2%l/yr

For the general woodstoves and fireplaces catg@e{ 2104008000) we computed a weighted average
distribution based on 19.4% fireplaces, 71.6% obdastoves, 9.1% new woodstoves using 2002v3
Platform (these emissions have not been updateatiéd2005v4 platform used for the TR proposal)
emissions for PMs. These fractions are based on the fraction o$gions from these processes in the states
that did not have the “general woodstoves andlaegs” SCC in the 2002 NEI. This approach resnlen
overall decrease of 1.056% per year for this socategory.

Table 3-3 presents the projection factors useddegt the 2005 base case (2002 emissions) fateesal
wood combustion. For the 2012 base case, year @0@9ear 2014 projection factors were interpolébed
create year 2012 projection factors. For examydar 2015 (2014) “Fireplaces: General”
(SCC=2104008001) emissions are 13% higher thahake case 2005 emissions. For the 2014 base case,
year 2015 projection factors were used becaudeedhte change from 2015 to 2014, and were develbpe
interpolating year 2014 and year 2020 projectiandias. We intend to use 2014 projects in the finkd.
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Table 3-3. Projection Factors for growing year 2005 Residé¢N/ood Combustion Sources to future years

Projection Factors

SCC SCC Description 2012 2015 (used for 2014
2104008000 | Total: Woodstoves and Fireplaces 0.8944).8627

2104008001 | Fireplaces: General

2104008070 | Outdoor Wood Burning Equipment 1.1000 1.1300
2104008002 | Fireplaces: Insert; non-EPA certified
2104008010 | Woodstoves: General 0.8000 0.7400
2104008051 | Non-catalytic Woodstoves: Non-EPA dedif
2104008003 | Fireplaces: Insert; EPA certified; natalytic
2104008004 | Fireplaces: Insert; EPA certified; cai@l
2104008030 | Catalytic Woodstoves: General
2104008050 | Non-catalytic Woodstoves: EPA certified
2104008052 | Non-catalytic Woodstoves: Low Emitting
2104008053 | Non-catalytic Woodstoves: Pellet Fired

1.2000 1.2600

3.2.3 Gasoline Stage Il growth and control (nonpt, ptnonipm)

Emissions from Stage Il gasoline operations in20@5 base case are contained in both nonpt andiptno
sectors. The only SCC in the nonpt inventory uUsedasoline Stage Il emissions is 2501060100 ésjer
and Transport; Petroleum and Petroleum Produca§¢giGasoline Service Stations; Stage Il: Totahe
following SIC and SCC codes are associated witblges Stage Il emissions in the ptnonipm sector:

= SIC 5541 (Automotive Dealers & Service Stationss@ime Service Stations, Gasoline service
stations)

= SCC 40600401 (Petroleum and Solvent Evaporationspartation and Marketing of Petroleum
Products;Filling Vehicle Gas Tanks - Stage Il;Vaposs w/o Controls)

= SCC 40600402 (Petroleum and Solvent Evaporationspartation and Marketing of Petroleum
Products;Filling Vehicle Gas Tanks - Stage Il;Lidj@pill Loss w/o Controls)

= SCC 40600403 (Petroleum and Solvent Evaporationspartation and Marketing of Petroleum
Products;Filling Vehicle Gas Tanks - Stage Il;Vaposs w/o Controls)

= SCC 40600499 (Petroleum and Solvent Evaporationspartation and Marketing of Petroleum
Products;Filling Vehicle Gas Tanks - Stage Il;N¢asSified

We used a consistent approach across nonpt andiptmao projection these gasoline stage Il emission
The approach involved computing VOC-specific prog@ctfactors from the NMIM results for onroad
refueling, using ratios of future—year emission2@05 base case emissions. The approach accounts f
three elements of refueling growth and control:gdfjvity growth (due to VMT growth as input into
NMIM), (2) emissions reductions from Stage |l cahfprograms at gasoline stations, and (3) emissions
reductions resulting from the phase in over tima@ker vehicles with onboard Stage Il vehicle calstr
We assumed that all areas with Stage Il contro)0b continue to have Stage Il controls in allifat
calendar years.

We computed the VOC projection factors at a cowpgeific, annual resolution as shown below:
PF[county, future yearf~ VOC_RFl.[county, future yea/]VOC_RFL[county, 2005]
where VOC_RFL is the VOC refueling emissions foraaa sources from NMIM.

We applied these projection factors to both nonpt@nonipm sector gasoline stage Il sources.
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Chemical speciation requires certain VOC HAPs mbegrated sources, specifically, benzene, acetalideh
formaldehyde, and methanol. Therefore, for integtaources such as this category, the VOC HAPs are
also projected based on ratios of future year @se lyear VOC. However, only benzene (and naphéale
a VOC HAP that does not impact speciation) refggémissions were supplied, and so only VOC and
benzene emissions were projected. For benzeneapidhalene projection factors, simply replace “VOC
in the above equation.

For the 2012 base case, year 2012 NMIM refuelingggons were used to create county-level by-paiiuta
ratios to year 2005 NMIM refueling emissions. Hue 2014 base case, year 2015 projection factams we
used because of the late change from 2015 to 2[@¢14]oped from ratios of 2015 to 2005 NMIM refuglin
emissions.

3.2.4 Portable fuel container growth and control (nonpt)

We obtained future-year VOC emissions from Portétolel Containers (PFCs) from inventories developed
and modeled for EPA’s MSAT rule (EPA, 2007b). Adzhal information on the PFC inventories can be
found in Section 2.2.3, above. The future-yearssions reflect projected increases in fuel consionpt
state programs to reduce PFC emissions, standeoasijfgated in the MSAT rule, and impacts of the
Renewable Fuel Standard (RFS) on gasoline volatifuture-year emissions for PFCs were availaire f
2010, 2015, 2020, and 2030. In creating the irorggg for the TR proposal, we created year 201Z&ons
by linearly interpolating year 2010 and year 20d%entories. The year 2015 PFC inventory was usead a
for the 2014 base case because of the late cheorge2D15 to 2014. Benzene future-year PFC emission
were also added to the inventory for the 2005 wf@tm and used in VOC speciation for CMAQ through
HAP-CAP integration calculations.

3.2.5 Aircraft growth (ptnonipm)

Unlike the 2002v3 platform, aircraft emissions epatained in the ptnonipm inventory. These 200&tpo
source emissions are projected to future yeargubemsame method, by applying activity growth gsiata
on itinerant (ITN) operations at airports. The Idperations are defined as aircraft take-offs winethe
aircraft leaves the airport vicinity and lands mb#her airport, or aircraft landings whereby theraift has
arrived from outside the airport vicinity. We ugawjected ITN information available from the Fealer
Aviation Administration’s (FAA) Terminal Area Forast (TAF) System:
http://www.apo.data.faa.gov/main/taf.agublication date December 2008). This informaimavailable
for approximately 3300 individual airports, for gétars up to 2025. We aggregated and applied this
information at the national level by summing thepart-specific (U.S. airports only) ITN operatictas
national totals by year and by aircraft operatfongach of the four available operation types: swrcial,
general, air taxi, military. We computed growtbttas for each operation type by dividing futurexy&'N
by 2005-year ITN. We assigned factors to inven®BCs based on the operation type.

The methods that the FAA used for developing the diata in the TAF are documented in:
http://www.faa.gov/data_research/aviation/aerosp@cecasts/2009-
2025/media/2009%20Forecast%20Doc.pdf

Table 3-4 provides the national level growth fastfmr aircraft; all factors are applied to year 200
emissions. For example, year 2014 commercialadtremissions are 8.9% higher than year 2005 eomssi
Year 2014 factors are actually year 2015 factoth@guture base year was developed before we had a
chance to rerun for a year 2014 base year. Tlerelifces between year 2014 and year 2015 facters ar
within 1-3%.
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Table 3-4. Factors used to project base case 2005 airecrasseons to future years

Year 2012 Year 2014

SCC SCC Description factor factor

2275001000 | Military aircraft 0.967 0.968

2275020000 | Commercial aircraft 1.019 1.089

2275050000 | General aviation 0.962 0.986

2275060000 | Air taxi 0.872 0.910

27501015 Internal Combustion Engines;Fixed Wing#ft L & TO 0.967 0.968
Exhaust;Military;Jet Engine: JP-5

27502001 Internal Combustion Engines;Fixed Wing#ft L & TO 1.019 1.089
Exhaust;,Commercial;Piston Engine: Aviation Gas

27502011 Internal Combustion Engines;Fixed Wingwift L & TO 1.019 1.089
Exhaust;Commercial;Jet Engine: Jet A

27505001 Internal Combustion Engines;Fixed Wingwft L & TO 0.962 0.986
Exhaust;Civil;Piston Engine: Aviation Gas

27505011 Internal Combustion Engines;Fixed Wing#ift L & TO 0.962 0.986
Exhaust;Civil;Jet Engine: Jet A

27601014 Internal Combustion Engines;Rotary Wingwaft L & TO 0.967 0.968
Exhaust;Military;Jet Engine: JP-4

27601015 Internal Combustion Engines;Rotary Wingwaft L & TO 0.967 0.968
Exhaust;Military;Jet Engine: JP-5

We did not apply growth factors to any point sosragth SCC 27602011 (Internal Combustion Engines;
Rotary Wing Aircraft L & TO Exhaust; Commercialitzengine: Jet A) because the plant names associated
with these point sources appeared to represensindifacilities rather than airports. This SGnly in

one county, Santa Barbara, California (State/Co&tRs 06083).

None of our aircraft emission projections accowntainy control programs. We considered thecNO
standard adopted by the International Civil Aviat@rganization’s (ICAO) Committee on Aviation
Environmental Protection (CAEP) in February 2004joh is expected to reduce M@y approximately 2%
in 2015 and 3% in 2020. However, this rule hasyebteen adopted as an EPA (or U.S.) rule; thexetbe
effects of this rule were not included in the fetiyear emissions projections.

3.2.6 Stationary Source control programs, consent decrees & settlements, and
plant closures (ptnonipm, nonpt)

We applied emissions reduction factors to the 28@sions for particular sources in the ptnonipih an
nonpt sectors to reflect the impact of stationanyrse control programs —including consent decreds a

settlements- and plant closures. Our approachrigsimilar to what we did for the 2002v3 platfommthat
we included many of the same plant closures anttalsn Here we describe the complete contenthef t
controls and closures for the 2012 and 2014 basesca

Controls from the NQ SIP call were assumed to have been implement@d®y and captured in the 2005
base case (2005 NEI v2 point inventory). This agsion was confirmed by review of the 2005 NEI that
showed reductions from Large Boiler/Turbines anthkednternal Combustion Engines in the Northeast
states covered by the NOx SIP call. The future-p@se controls consist of the following:

* We did not include MACT rules where compliance datere prior to 2005 because we assumed
these were already been reflected in the 2005 towen The EPA OAQPS Sector Policies and
Programs Division (SPPD) provided all controls mfation related to the MACT rules.
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* We included plant closures (i.e., emissions wereexéout for future years) where information
indicated that the plant was actually closed. H@mwvgeplants projected to close in the future (post-
2008) were not removed in the future years becthes® projections can be inaccurate due to
economic improvements. These plant closures dffiectollowing sources: auto plants, pulp and
paper plants, large and small municipal waste cataos (LMWC and SMWC), as well as plants
closed before 2008 but following the release ofa6@5v2 point inventory. The EPA OAQPS SPPD
provided the closures information.

* In addition to plant closures, we included the eéeof the Department of Justice Settlements and
Consent Decrees on ptnonipm sector emissions. ISdarecluded estimated impacts of HAP
standards per Section 112, 129 of the Clean Airokgbtnonipm and nonpt sector emissions, based
on expected CAP co-benefits to sources in thedersec

* The same reductions were applied across all yeidinglve exception of the Boat Manufacturing
MACT and refinery facility/SCC reductions for thiates and pollutants listed in Table 3-5.

* Numerous controls have compliance dates beyond;2088e include refinery and the Office of
Compliance and Enforcement (OECA) consent deciegartment of Justice (DOJ) settlements, as
well as most national VOC MACT controls. Additiof@ECA consent decrees information is
provided in Appendix C, and the details data ugsechgailable at the website listed in Section 1.

* The refinery consent decrees are the only conitnoMhich some of the compliance dates are beyond
June 2014 and are thus not applied to either the 202014 base cases. The EPA OAQPS SPPD
provided these controls at the facility and SC&lev

* We applied most of the control programs as replacegmontrols, which means that any existing
percent reductions (“baseline control efficiencygported in the NEI were removed prior to the
addition of the percent reductions due to theséroabprograms. Exceptions to replacement controls
are “additional” controls, which were applied foany settlements and consent decrees where
specific plant and multiple-plant-level reductidasgets were desired. Applying controls as
“additional” controls ensures that the controlledigsions match desired reductions regardless of the
baseline control efficiencies in the NEI. Anotlesiception is municipal waste landfills where VOC
was reduced 75% via a MACT control using projecfextors of 0.25 instead of control efficiencies
because no other nonpt sector source categorywsgecsto controls.

Table 3-5. States with post-2012 controls

Control type State | NO« | SO, | PM | VOC
Post-2012 controls

Refinery controls IL X X X
Refinery controls OK X

Refinery controls PA X X X
Refinery controls TX X X

Boat Manufacturing, national MACT rule All X

We intended to use a SMOKE “control” packet (dé&g to apply all control factors that implementoam
emissions reductions and plant closures from mmatces. However, many of the “additional” cordrol
were inadvertently not applied for the 2012 basecépecifically, many of the consent decrees rdipped
to several plants (see Table 3-1) were not cogrestitched with the inventory and hence were nolieghp
This emissions processing error is confined ta2BE2 base case and was fixed when we processe@itde
base case. The impact of these “missed” reductsowsry small for any given state, with the latgegpact
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being a 2.6% overestimate of all SO2 emissionsomidiana. The percent of the total non-biogenics
emissions that were over-estimated are providdabie 3-6.

Table 3-6. Impact on Total Non-Biogenic Emissions of Not Appg “Additional” Controls on the 2012

Base Case
Percent of Total
non-biogenic
2012 Base | 2012 Base Inventory
Case: Case: Missing Erroneously Not

State Pollutant | Modeled Corrected | Reductions | Reduced

Alabama cO 1,344,754 1,344,560 194 0.0%
Indiana cO 1,639,008 1,638,902 106 0.0%
lowa cO 770,339 761,169 9,170 1.2%
Texas CcO 3,994,619 3,994,353 266 0.0%
US Total co 63,028,528 63,018,558 9,970 0.0%
Alabama NQ 364,171 363,942 229 0.1%
California NG 1,103,014 1,102,114 900 0.1%
Indiana NG 505,127| 504,960 167 0.0%
lowa NO 251,721| 251,239 482 0.2%
Pennsylvania| NQ 566,418/ 565,213 1,205 0.2%
Texas NQ 1,343,319 1,337,590 5,729 0.4%
Washington NQ 273,839 273,115 724 0.3%
US Total NOy 15,083,338 15,073,725 9,613 0.1%
Alabama PMo 195,954| 195,828 126 0.1%
Indiana PMyo 475,925 475,789 136 0.0%
Michigan PMyo 288,392 288,094 298 0.1%
Minnesota | PMio 512,813 511,148 1,665 0.3%
Missouri PMyo 521,063 520,715 348 0.1%
US Total PM o 12,572,792 12,569,781 3,011 0.0%
Indiana PMs 121,110, 120,976 134 0.1%
Michigan PM s 83,415 83,262 153 0.2%
Minnesota PMs 111,407 110,725 682 0.6%
Missouri PM s 103,327| 103,073 254 0.2%
Texas PMs 299,720 299,322 398 0.1%
US Total PM,s 3,960,713 3,958,793 1,920 0.0%
Alabama SQ 462,297 461,099 1,198 0.3%
California SG;, 230,482 227,828 2,654 1.2%
Georgia SG, 676,193 676,059 134 0.0%
lllinois SG, 866,396| 866,262 134 0.0%
Indiana SG; 986,626 986,458 168 0.0%
lowa SG; 250,954| 249,906 1,048 0.4%
Kentucky SG, 781,249 779,229 2,020 0.3%
Louisiana SG; 341,731 333,221 8,510 2.6%
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Percent of Total
non-biogenic
2012 Base | 2012 Base Inventory
Case: Case: Missing Erroneously Not

State Pollutant | Modeled Corrected | Reductions | Reduced

Missouri SQ, 570,761| 569,522 1,239 0.2%
Ohio SOQ, 1,076,493 1,076,201 292 0.0%
Pennsylvania | S 1,119,712 1,116,811 2,901 0.3%
Texas SOG, 640,682| 633,445 7,237 1.1%
US Total SO, 13,390,283 13,362,585 27,698 0.2%
Alabama VOC 316,558 316,337 221 0.1%
Delaware VOC 26,227 26,097 130 0.5%
lllinois VOC 472,361 472,145 216 0.0%
Indiana vVOC 319,116 318,217 899 0.3%
lowa VOC 156,642 156,433 209 0.1%
Kansas VOC 187,046 186,655 391 0.2%
Kentucky VOC 221,416 221,155 261 0.1%
Michigan VvVOC 465,273 462,798 2,475 0.5%
Mississippi VOC 271,52% 271,417 108 0.0%
Missouri VOC 277,715 276,585 1,130 0.4%
US Total VOC 14,604,636 14,598,595 6,041 0.0%

" The US Totals represent contiguous U.S. includiegRistrict of Columbia

3.2.7 Upstream oil and gas projections in non-California WRAP states (nonpt)

The upstream oil and gas nonpt inventory in the @alifornia WRAP (Western Regional Air Partnership)
states is unchanged from the year 2005 Phasedhtowy used in the 2005 base case. Year 2018 iemsss
Phase Il WRAP data was available; however, we @ekcid not interpolate these emissions for the 201P
2014 modeling scenarios. Upstream oil and gasseoms in all other states are also unchanged fham t
2005 base case.

3.2.8 Future Year VOC Speciation for gasoline-related sources (ptnonipm,

nonpt)

To account for the future projected increase inetfi@nol content of fuels, different future year@O
speciation was used for certain gasoline-relateidsomn sources. Such sources include gasoline $tag
PFCs, and finished fuel storage and transporteélaburces related to bulk terminals (where thareth

may be mixed) and downstream to the pump. We iitkshthis last group of sources as “btp” (from loul
terminals to pumps). While most of these sourcesrathe nonpt sector, there were also some in the
ptnonipm. The same profiles were used for 20122414d!, and were developed based on AEO projections
of ethanol fuels for the year 2022. All gasolitege 1l and “btp” sources used the same combinatid0
and E10 headspace profiles and an E85 evaporatiieedsince no E85 headspace profile was avaslabl
The combinations used were: 10.894% EO, 89.03100da8 0.075% E85. The PFC emissions used only

E10 profiles.

VOC speciation for gasoline stage Il and finisheel storage and transport (from bulk terminalsumps)
utilizes a combination of EO, E10 and E85 gasolieC headspace profiles and an E85 evaporative VOC
profile, instead of using all EO gasoline profikesdid the 2005 base case.
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3.3 Mobile source projections

Mobile source monthly inventories of onroad andmad mobile emissions were created for 2012 and 201
using a combination of the NMIM and draft MOVES retgel Mobile source emissions were further linearly
interpolated between 2012 and 2015 to estimate 261fidsions. Emissions for these years reflectamhro
mobile control programs including the Light-Dutyele Tier 2 Rule, the Onroad Heavy-Duty Rule, and
the Mobile Source Air Toxics (MSAT?2) final rule. ddroad mobile emissions reductions for these years
include reductions to locomotives, various nonreadines including diesel engines and various marine
engine types, fuel sulfur content, and evaporatiwessions standards.

Onroad mobile sources are comprised of several oaps and are discussed in the next subsecti®ni)3.
Monthly nonroad mobile emission projections areagésed in subsection 3.3.2. Locomotives and Qlass

and Class 2 commercial marine vessel (C1/C2 CMuWjegtions are discussed in subsection 3.3.3, aasisCl
3 (C3) CMV projected emissions are discussed isectipn 3.3.4.

3.3.1 Onroad mobile (on_noadj, on_moves_runpm, on_moves_startpm)

The onroad emissions were primarily based on thehi Mobile Inventory Model (NMIM) monthly,
county, process level emissions. For both 201228id, emissions from onroad gasoline sources were
augmented with emissions based on the same praliynersion of the Motor Vehicle Emissions Simutato
(MOVES) as was used for 2005. The preliminary MG\itata more closely reflects the Pivnd NG
emissions in the final release of MOVES 2010 thasé from NMIM. MOVES-based emissions were
computed for CO, N@Q VOC, PM s, PMo, naphthalene, and some VOC HAPs. The same MO\ds8eb
PM, s temperature adjustment factors were applied as wszd in 2005 for running mode emissions;
however, cold start emissions used year-specifipezature adjustment factors. The temperature
adjustments have the minor limitation that theyeMeaised on the use of MOVES national default inputs
rather than county-specific inputs, because a gesicific database for input to MOVES was not ke
at the time this approach was needed. HoweveR g temperature adjustments are fairly insensitive to
the county-specific inputs, which is why this isacicterized as a minor limitation.

NMIM-based onroad emissions (on_noadj)

Future-year NMIM emissions are the key componeutéating the future-year 2012 and 2014 onroad
mobile emissions. These emissions were used asloes here for the 2012 and 2014 cases:

1. Used as-is for all non-California motorcycles amekdl vehicles;

2. Used as-is for all non-California gasoline onroatlieles except the following pollutants: CO, NO
evaporative mode VOC, benzene, and naphthalenesxdradist mode PM, 1,3-butadiene (106990),
acetaldehyde (75070), acrolein (107028), benzel¥3@), and formaldehyde (50000), and
naphthalene (91203);

3. Used as-is for all California Ngd

4. Used to resolve road type resolution for Califor&faCs for Heavy Duty Diesel Vehicles (HDDV)
class 6 & 7 (2230073XXX) emissions. California de®t specify road types, so we used NMIM
California ratios to break out vehicle emissionsh#® match the more detailed NMIM level.

5. Used to allocate 2005 MOVES-based emissions fransthte to the county resolution;

Both year 2012 and 2014 NMIM emissions accountrforeased vehicle miles traveled (VMT) activity and
changes in fuels, fleet turnover, and inspectichraaintenance programs that account for implemientat
of national and local regulations. Future-year Vifaia for year 2012 were projected from 2005 ta2201
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using year 2006 Annual Energy Outlook (AEO) dataar 2014 NMIM emissions are interpolated from

year 2015 and year 2012 NMIM estimates. Sinc&€@ib emissions were based on newer, lower VMT
projections using 2009-based AEO data, we firststdd the 2015 emissions using ratios of 2006-AEO

VMT to 2009-AEO VMT. This VMT adjustment slightipcreased the 2015 emissions to create a consistent
VMT approach with 2012 prior to interpolating teeate 2014 emissions values. This explanation is
captured in the formula for 2014 NMIM-based emissiavhich is provided below. The calculations are
performed for each month, county, and SCC:

NMIM 2914 = 1/3%x NMIM 591, + 2/3x NMIM 5015 x AEO2006-based VME,5/ AEO2009-based VMzb:s

The NMIM future-year inputs also accounted for oaéil and some local control programs. For national
control programs, they incorporated the expectqehits of national regulations promulgated prioduty
2007; these include the “Tier 2 Rule,” the “2007r@ad Heavy-Duty Rule,” the Final “Mobile Source Air
Toxics Rule” (MSAT2 Final), and the “Renewable F&8&ndard” (RFS).

For the state and voluntary programs, we inclutied\tational Low Emission Vehicle Program (NLEV) and
the Ozone Transport Commission (OTC) LEV prograttp(//www.epa.gov/otag/levnlev.hjnn the future
year inventories. These were included based @e stdomission of the relevant NMIM input files. ede
programs affect northeastern states. We also reddeformulated gasoline opt-in programs usingestat
submitted NMIM input files and EPA fuel tables. dddition, we assumed that all state programsiegigt
2005 continued in all future calendar years.

We included programs that might affect future VMETQ(, public transportation, car-pooling, congestio
pricing) only if states submitted 2005 base-yearViflat modeled these programs. We do not have
documentation from the states describing wheth@obsuch programs were incorporated in the states
VMT estimates.

We did not include state regulations or voluntaigygoams that encourage no refueling or eveningetiefg
on Ozone Action Days. We also did not include eliestrofit and anti-idling programs affecting soho
buses and diesel trucks.

Both year 2012 and 2014 (2015) NMIM onroad inveietouse NMIM version 20071009, with county
database NCD20070912 (with 2006 meteorology cofpged 2005), and MOBILE version
M6203CHC\M6203ChcOxFixNMIM.exe.

California onroadon_noad))

We did not use NMIM to generate future-year onreadssions for California, because the 2005 base yea
emissions were based on CARB'’s Emission Factordlenotodel (EMFAC), which CARB submitted for
the 2005 NEI. For California, we chose an apprahahwould maintain consistency between the base y
and future year emissions. This approach invobadputing projection factors from a consistentadet
future and 2005-year data based on the EMFAC200¥ehmovided by CARB. We generated projection
factors by dividing the EMFAC2007-based emissiandlie future years by the EMFAC2007-based
emissions for 2005. California does not specidrtypes, so we used NMIM California ratios to kreat
vehicle emissions to the match the more detailedMiMvel.

Like year 2005 emissions, future-year CaliforniazMhissions are from NMIM runs for California. In
addition, the California onroad inventory does ns¢ the MOVES-based emissions. Year 2012 Caldorni
CAP emissions were linearly interpolated betweear y909 and year 2014 projections. For both 202 a
2014, future year HAP emissions were computed 8528 based HAP-CAP ratios applied at the pollutant
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and Level 3 SCC (first 7 characters) to 2012 anth2DAP emissions. HAPs were scaled to either refeth
pollutants: exhaust PM (e.g., metals), exhaust VOC (e.g., exhaust mod€ Y@Ps such as acetaldehyde
and formaldehyde), or evaporative VOC (e.g., evaipoe mode VOC HAPs such as benzene).

MOVES-based no-adjugpn_noadj)

As discussed in the 2005v4 documentation, a deaftiorf of the MOVES model was used to provide year
2005 non-California emissions from onroad gasolieleicles for several pollutants. We used thistdraf
MOVES model to make sure to include the RMmissions from onroad gasoline vehicles, whiclushe
temperature affects and are much larger than puswastimates of onroad BM The onroad gasoline
emissions, except for motorcycles, were based oWE®for the pollutants listed in Table 3-7. Unliker
use of NMIM, we used the MOVES data to create eimmssby state and month and then allocated these to
counties based on 2005 NMIM county-level data. /BPA will eventually replace this approach with a
county-specific implementation of MOVES, it was thest available approach for this modeling. EPA
continues to work towards a county resolution MO\&gproach by (1) reducing the run time needed for
county resolution modeling, and (2) completing gdo create a national database of county-sjpdoibuts
to MOVES.

Table 3-7. Pollutants covered by the draft MOVES model ia 2005 Platforrh

Used in all TR Year 2005, 2012, and 2014 | Available from draft MOVES, but not used
Cases in TR Cases

PM, s, exhaust, partially speciated Naphthaleng

VOC; except refueling 1,3 butadiéne

CcO Acrolein’

NOx

Benzene; except refueling

Formaldehyde

Acetaldehyde

! Draft MOVES data were used only for onroad gasoliahicles with the exception of motorcycles. PMOVES
data were not used for any California onroad emissi

2 Exhaust mode P species from MOVES consist of: PEC, PSO4 andlifierence between PM and PEC
(named as “PM250C"). Brake wear and tire wear,P®missions were not available from draft MOVES.

3 Used for the RFS2 version of the platform (EPALE0

* Used for the RFS2 and LD GHG versions of the ptatf

Year 2012 MOVES-based emissions were estimateddding year 2005 MOVES emissions by ratios of
NMIM emissions from 2012 and 2005. These ratioeeve®mputed at the pollutant and SCC-level. This
simple scaling was done for all MOVES emission2042 —including pre-temperature adjusted PM
emissions (PM species calculated at 72 °F) disdussithe next section. The very simple formula for
computing MOVES 2012 emissions for each month, tguCC, pollutant, and mode is:

MOVESz012 = MOVESy 05 * NMIM 2012/ NMIM 2005

Year 2014 MOVES-based emissions were scaled frenl2®12 MOVES (scaled from 2005) to year 2014
using OTAQ-provided annual, national, SCC7-levelhjele type) 2012-2014 ratios by pollutant and mode
These national-level adjustments, based on anmat@nal runs of draft MOVES for years 2012 and 2014
were applied to the detailed 2012 MOVES level efitiventory — by month, county, pollutant, and SCC

2 As of December 20009, this draft version was regaddoy the publicly released :MOVES2010 version at
www.epag.gov/otag/models/moves/
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(vehicle and road type). The formula for computMi@VES 2014 emissions for each month, county, SCC,
pollutant, and mode is:

MOVES;14= MOVESyp12* MOVES_US_ANNUALyo14/ MOVES_US_ANNUAL12

MOVES-based cold start and running m@¢de_moves_startpm and on_moves_runpm)

MOVES-based cold start and running mode emissionsist of non-motorcycle gasoline exhaust speciated
PM and naphthalene. These pre-temperature-adjastessions are projected to year 2012 and 2014 from
year 2005 inventories using the same scaling egustiscussed in the previous paragraphs for MOVES-
based no-adjust emissions.

MOVES-based temperature adjustment factors werkeaio gridded, hourly emissions using gridded,
hourly meteorology. As seen in Figure 3-1, forrny2@12, we used the same temperature adjustmentgac
as the 2005 base case for both start and runninigsnaHowever, cold start temperature adjustmetdfs
decrease slightly in future years, and for yeard2@bcessing, we updated the temperature adjustment
curves for these cold start emissions. These lileempact, reducing cold-start mode temperature
adjusted PM and naphthalene by under 4% for terypesadown to OF. Note that running exhaust
temperature adjustment factors are the same fgeatk. Also, these running mode exhaust modesems
are considerably larger than cold start mode eomssi

Figure 3-1. MOVES exhaust temperature adjustment function2®@5, 2012, and 2014
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3.3.2 Nonroad mobile (nonroad)

This sector includes monthly exhaust, evaporatneerafueling emissions from nonroad engines (not
including commercial marine, aircraft, and locoraesl) derived from NMIM for all states except Califa.
Like the onroad emissions, NMIM provides nonroadssions for VOC by three emission modes: exhaust,
evaporative and refueling. Unlike the onroad sectonroad refueling emissions for nonroad souaces

not dropped from processing.

With the exception of California, U.S. emissionsttee nonroad sector (defined as the equipmenstype
covered by NMIM) were created using a consistentiMMased approach as was used for 2005, but
projected for 2012 and 2015. Similar to the onnoaxbile NMIM inventories, year 2014 NMIM emissions
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were created by interpolating year 2012 and yeab20MIM inventories. These future-year emissions
account for increases in activity (based on NONRQA&tel default growth estimates of future year
equipment population) and changes in fuels andnesghat reflect implementation of national regale
and local control programs.

The national regulations incorporated in the madgére those promulgated prior to December 2009, an
beginning about 1990. Recent rules include:

* “Clean Air Nonroad Diesel Final Rule - Tier 4ht{p://www.epa.gov/nonroaddiesel/2004fr.hm
published June 29, 2004, and,

» Control of Emissions From Nonroad Large Spark-igniEngines, and Recreational Engines
(Marine and Land-Based), November 8, 2002 (“PentathRule”).

« OTAQ'’s Locomotive Marine Rulehftp://www.epa.gov/otag/regs/nonroad/420f08004)htm

 OTAQ’s Small Engine Spark Ignition (“Bond”) Rule:
(http://www.epa.gov/otag/equip-ld.hjm

We have not included voluntary programs such agrprmos encouraging either no refueling or evening
refueling on Ozone Action Days and diesel retpafdgrams. NMIM version 20071009, with county
database NCD20070912, and NONROAD model version ROAD2008a (see
http://www.epa.gov/otag/nonrdmdl.htm#mopeks used to create NMIM inventories for 2012 aad5.

California nonroad emissions

Similar to onroad mobile, NMIM was not used to gexte future-year nonroad emissions for California,
other than for NBl We used NMIM for California future nonroad hlEmissions because CARB did not
provide these data for any nonroad vehicle typgeswe did for onroad emissions, we chose a prajacti
approach that would maintain consistency betweerb#se year and future-year emissions for nonroad
emissions in California.

California year 2014 nonroad CAP emissions arelaimw those used in the 2002v3 projected inventory
However, similar to onroad mobile, California noadoHAPSs were computed as ratios to select CAPgusin
2005 NMIM CAP-HAP ratios.

California year 2012 nonroad CAP emissions werepdnd by linearly interpolating year 2009 and 2014
inventories. And 2012 HAP emissions were also aaeybusing the same 2005-based CAP-HAP ratios
used to create 2014 HAP emissions.

3.3.3 Locomotives and Class 1 & 2 commercial marine vessels (alm_no_c3)

Future locomotive and Class 1 and Class 2 comnienaiene vessel (CMV) emissions were calculated
using projection factors that were computed basedadional, annual summaries of locomotive emissian
2002 and future years. These national summaries uged to create national by-pollutant, by-SCC
projection factors; these factors include finaldowtive-marine controls and are provided in Tab& 3
Similar to the year-specific projections as theistery sectors (ptnonipm and nonpt), year 201%ofac
were used for year 2014 projections.

Table 3-8. Factors applied to year 2005 emissions to prégecmotives and Class 1 and Class 2
Commercial Marine Vessel Emissions

Year |Year

2012 (2014
SCC SCC Description Pollutant |Factor |Factor
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions CO 0.9712 0.950
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Year |Year
2012 |2014
SCC SCC Description Pollutant |Factor |Factor
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions NH 1.094 1.124
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions NQ 0.851 0.765
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions PM, 0.875 0.707
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions PMs 0.890 0.720
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions S 0.531 0.111
2280002X00[Marine Vessels, Commercial;Diesel;Underway & ponissions VOC 0.95/1 0.863
2285002006| Railroad Equipment;Diesel;Line Haul Lrmotives: Class | Operations CO 1.232.292
2285002006| Railroad Equipment;Diesel;Line Haul Lmotives: Class | Operations NH 1.223 1.283
2285002006| Railroad Equipment;Diesel;Line Haul Lrmotives: Class | Operations NO 0.732 0.689
2285002006| Railroad Equipment;Diesel;Line Haul Lrmotives: Class | Operations RM 0.768 0.663
2285002006| Railroad Equipment;Diesel;Line Haul Lrmotives: Class | Operations BM 0.778 0.672
2285002006| Railroad Equipment;Diesel;Line Haul Lmotives: Class | Operations $0 0.166 0.005
2285002006| Railroad Equipment;Diesel;Line Haul Lmotives: Class | Operations VOC 0.839.707
2285002007| Railroad Equipment;Diesel;Line Haul Lrmotives: Class Il / IIl Operations CO 0.30%€.318
2285002007| Railroad Equipment;Diesel;Line Haul Lmotives: Class Il / Il Operations NH 1.223 1.283
2285002007| Railroad Equipment;Diesel;Line Haul Lrmotives: Class Il / IIl Operations NO 0.339 0.350
2285002007| Railroad Equipment;Diesel;Line Haul Lrmotives: Class Il / IIl Operations Pyl 0.283 0.286
2285002007| Railroad Equipment;Diesel;Line Haul Lrmotives: Class Il / Il Operations P 0.286 0.288
2285002007| Railroad Equipment;Diesel;Line Haul Lmotives: Class Il / Ill Operations $0 0.038 0.001
2285002007| Railroad Equipment;Diesel;Line Haul Lmotives: Class Il / Il Operations VOC 0.2910.305
2285002008| Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) CO 1.030054
2285002008| Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) NH 1.223 1.283
2285002008| Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) NO 0.667 0.572
2285002008 Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) RM 0.660 0.541
2285002008 Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) PM 0.662 0.543
2285002008 Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) ;SO 0.156 0.005
2285002008| Railroad Equipment;Diesel;Line Haul Lmotives: Passenger Trains (Amtrak) VOC 0.738586
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines CO 1.0{151.040
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines NH 1.223 1.283
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines NO 0.658 0.564
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines PM 0.650 0.533
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines PM 0.651 0.533
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines SO 0.155 0.005
2285002009| Railroad Equipment;Diesel;Line Haul Lmotives: Commuter Lines VOC 0.7p8).578
2285002010| Railroad Equipment;Diesel;Yard Loconegiv CO 1.239 1.299
2285002010| Railroad Equipment;Diesel;Yard Loconegiv NH 1.223 1.283
2285002010| Railroad Equipment;Diesel;Yard Loconegiv NG 1.133 1.136
2285002010| Railroad Equipment;Diesel;Yard Loconegiv PMg 0.942 0.926
2285002010| Railroad Equipment;Diesel;Yard Loconegiv PM s 0.962 0.946
2285002010| Railroad Equipment;Diesel;Yard Loconegiv SQ 0.183 0.006
2285002010| Railroad Equipment;Diesel;Yard Loconegiv VOC 1.548 1.539

The future-year locomotive emissions account foreased fuel consumption based on Energy Informatio
Administration (EIA) fuel consumption projectiorsr fireight rail, and emissions reductions resulfirogn
emissions standards from the Final Locomotive-Marirle (EPA, 2007c). This rule lowered dieselwulf
content and tightened emission standards for egisthd new locomotives and marine diesel emisgmns

lower future year PM, SOand NQ, and is documented at:

http://www.epa.gov/otaqg/regs/nonroad/420f08004.hwoluntary retrofits under the National Clean &gk

Campaign Ifttp://www.epa.gov/otag/diesel/index.htare not included in our projections.
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We applied HAP factors for VOC HAPs by using the @ @rojection factors to obtain 1,3-butadiene,
acetaldehyde, acrolein, benzene, and formaldehyte.remaining HAP-metals and other non-VOC HAPs
not already provided are held at base-year leteésZ002 emissions estimates used in the 2005dazsg.

Class 1 and 2 CMV gasoline emissions (SCC = 228000¢are not changed for future year processing.
C1/C2 diesel emissions (SCC = 2280002100 and 222mm) are projected based on the Final Locomotive
Marine rule national-level factors provided in T@B88. Similar to locomotives, VOC HAPs are priogec
based on the VOC factor and other HAPs and metalbeld at levels in the 2005 (2002 inventory) base
case.

3.34 Class 3 commercial marine vessels (seca_c3)

The seca_c3 sector emissions data were provid€INaQ in an ASCII raster format used since the,SO
Emissions Control Area-International Marine Orgatian (ECA-IMO) project began in 2005. The (S)ECA
C3 year 2002 base case was grown to year 2006dd005 base case and to years 2012 and 2014efor th
respective future base cases. Both future bass clmsnot include ECA or IMO controls and are [otgd
from year 2002 using robust growth rate estimateated by EPA in 2006. These growth rates vary
depending on geographic region and pollutant; wh&€& HAPs and all criteria air pollutants (CAPS)
except for NQ are assigned region-specific growth rates and NOgives different rates.

The projection factors used to create the 2012281id base case seca_c3 sector emissions are rawvide
Table 3-9. The geographic regions are describéaeifeCA proposal technical support document:
http://www.epa.gov/oms/regs/nonroad/marine/ci/420€¥ -chap2.pdf These regions extend up to 200
nautical miles offshore, though less at internatidooundaries. North and South Pacific regiongdarieled
by the Oregon-Washington border, and East CoasGaffdCoast regions are divided east-west by roughl
the upper Florida Keys just southwest of Miami.

OTAQ also provided factors to compute HAP emisglmased on emissions ratios) on 2/28/2008; these are
discussed in the 2005v4 documentation. As witl20@5 base case, this sector uses CAP-HAP VOC
integration.

Table 3-9. Factors applied to year 2005 emissions to graas£B Commercial Marine Vessel emissions

Year 2012 factor: Year 2014 Year 2014 factor:
Year 2012 factor: | other CAPs & VOC factor: other CAPs & VOC
Region NOx HAPs NOx HAPs
QOutside U.S. 1.374 1.483 1.472 1.599
East Coast 1.441 1.559 1.557 1.696
Gulf Coast 1.233 1.333 1.294 1.409
Great Lakes 1.174 1.184 1.211 1.224
North Pacific 1.282 1.386 1.355 1.476
South Pacific 1.513 1.637 1.649 1.796
3.35 Future Year VOC Speciation (on_noadj, nonroad)

We used speciation profiles for VOC in the nonraad on_noadj sectors that account for the incriease
ethanol content of fuels in future years. The s&meae year profiles were used for 2012 and 204.
addition, there was no difference between the l@®fised for onroad and nonroad exhaust and evajora
VOC. The nonroad refueling profiles were the sanesed for stationary gasoline related sourcesitded
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in Section 3.2.8. For evaporative emissions, caatimns of EO and E10 evaporative profiles wereluse
For exhaust, combinations of Tier 1 EO and E10, Bed2 EO and E10 exhaust profiles were used. The
combinations for exhaust assumed 50% of the vefied¢ was Tier 2. The EO and E10 ratios were thase
the AEO projections of EO and E10 fuels in 2023teAthe run, it was recognized that nonroad pesfil
should not include Tier 2 vehicle profiles or ar856nonroad refueling had a very small contribufimm
an E85 profile). However, some sensitivity runselgshowed no impact on the use of the Tier 2 artd E8
profiles for nonroad on the modeling results.

3.4 Canada, Mexico, and Offshore sources (othar, othon, othpt, othar_hg,
and othpt_hg)

Emissions for Canada, Mexico, and offshore souneae not projected to future years, and are thezdfoe
same as those used in the 2005 base case. Tleetb®Mexico emissions are based on year 199hai
oil is based on year 2005, and Canada is basedam?(06. For both Mexico and Canada, their resiptn
agencies could not provide future year emissioasulere consistent with the base year emissions.

3.5 Description of specific growth and control aspects of stationary
projections for comment

While the TR remedy affects EGUSs, the future-yemissions of other stationary sources impact theltes
of the modeling because they impact the 2012 dmutidn analysis and the proportional contributién o
EGUs in 2014. Here, EPA identified specific issthedt could have impacts on our future-year modelin
efforts. In addition, if reviewers of this workténd to provide comment on some of these issuess th a
specific mechanism using an Extéle that we describe here.

3.5.1 Impact of unavailable future-year emissions from Canada and Mexico

For the states on the southern and northern USbgrthe emissions from Canada and Mexico and any
associated transport could be important to thesassent of TR. As described above, since neithdrese
countries were able to provide future-year emissistimates that were projected from the availbhte-
year emissions, we needed to simply hold emissionstant from base year values. Therefore, we were
unable to characterize any expected emissions tieds®r increases from sources within Canada and
Mexico, and the resulting potential changes irgaality estimates from these emissions changes are
unknown.

We believe that the lack of future-year emissionaf Canada and Mexico would not significantly chaing
the outcome of the 2012 contribution analyses.s Thbecause those modeling runs used source
apportionment modeling techniques to attributeetiméssions from individual states to particular dexid
nonattainment receptors, and this apportionmeintispendent of emissions from surrounding regions.

For the analysis that supports the TR remedy i 26ihce the forecast air quality would be lowehigher
with decreased or increased emissions from CanaghidrMexican sources, it is conceivable that od420
analyses could change with changed emissions. dV®tbelieve that the details of the remedy wdade
been affected, since the remedy addresses onbptitebution from each state. However, our forecas
continued future-year nonattainment could be adiets a result of a greater or lesser contribdtmn
neighboring countries, which we would ideally béeaio address in the TR final rule. Therefore,iaoidal
information about future-year emissions for Canalé Mexico and the impact of these country’s bask a
future-year emissions on US modeled air qualityljgteons would be helpful in the future.
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3.5.2 Possible additional improvements to base and future-year stationary point
and nonpoint inventories for projection needs

The future-year projections of stationary point aedpoint inventories are an area of our work tie dlaat
could be improved with additional information. $hsubsection describes information about emissions
projections that we were unable to use in our ptayas because of lack of details.

As part of this documentation and to facilitate coemts, we have created an EXcgppreadsheet that
provides a mechanism to submit comments on ouegtion assumptions. This spreadsheet provides
control programs that we know exist, but for whved need more information regarding how to applyrthe
to our inventories. It also summarizes nonEGU psaurce facilities, units, and associated prosesskich
reviewers should use to provide comments. The-sgacific tabs in the spreadsheet include onlyitias
that emit 100 tons/year or more of S& NOy or PM, 5in one of the modeled years (2005, 2012, or 2014)
because changes to the projections at these fkaghkties are most likely to have an impact on analysis.
The spreadsheet “TR proposal projection commestsixiavailable as part of the TR docket as well as on
the CHIEF website at http://www.epa.gov/ttn/chiefd/index.html#transport_rule_propas#hstructions

to use the spreadsheet for providing commentsrargded in the tab called “Commenter Instructions”.

The following elements of the nonEGU point andistedry area projections could be improved in future
work.

* Plant closures occurring between 2005 and 2014

* Expected industry growth or contraction for parécplants, industries, nonpoint SCCs, counties, or
states. As described in Section 3.2, we assunacbthissions growth held flat during the time
period between 2005 and the future years. If wete have data or documentation that shows this
assumption is poor for a particular industry, amese reductions or increases in emissions are not
captured by plant closures, we are interesteddeiveng comment on this approach.

» Emission controls that are not represented (omapeoperly represented) in 2012 or 2014. EPA did
not include any expected reductions described B¢ 8iat are not due to federal measures. Table 3-
10 lists measures that we learned about for patiesgpiplication to the ptnonipm sector, but that did
not have specific information that we could usdetermine affected plants and units. Table 3-11
lists additional measures that we do not know wéretihey affect point sources, nonpoint sources, or
both. Finally, Table 3-12 lists measures that sgae are relevant for nonpoint sources, but for
which we did not have enough information to applgm in our projections. We seek comment
using our Excél spreadsheet that clarifies how these program&earsed to characterize future-
year nonEGU emissions.

* Emissions controls at cement facilities that EPA identified as possible controls, but were not
applied in our 2012 or 2014 inventories. We hadftilowing information and are interested in
comment on how to apply this information to our fiifal inventory. We are also interested in
cement controls on other facilities.

o0 In Georgia, CEMEX burns tires to reduce f@missions up to 60% in some cases, which is
now required by their permit

o In VA, conversations with state representativeggssgthat at least one cement facility in that
state has reduced their emissions or plans to d&€saments on these units in relation to the
reductions from our 2005 NEI v2 would be welcomed.

32



0 The NOx SIP call budget demonstration from Missodaited 4/26/2005, calls for a 30%
reduction in NOx from cement kilns, but we need engpecific information about actual
reductions on specific units rather than planneaicgons.

Emission controls based on OECA consent decreesSg@etion 3.2.6) that are represented
improperly. This can easily happen because ofmagsans EPA needed to make to lieu of more
specific information in the decree documentatiéior example, since a company can have latitude in
how reductions are distributed across its facditEPA may have assumed reductions at facilitias th
are not expected to receive controls because dsrare applied at other facilities to achieve the

required company-wide reduct

ions.

Table 3-10.List of known local measures needing details fiplging to the ptnonipm sector

State

Description

Effective
Date

Pollutants
affected

NOx
Reductions

SG;

Reductions

PMa2s
Reductions

Source

Section 214.421 Combination of fuels

at Steel Mills in Metropolitan Areas:
regulates the emission of @ any
one hour period from any fuel
combustion emission source at a steg
mill located in the Chicago or St. Lou
(IL) major metropolitan area

]

2006

1%

NOX! SQ:
PM; 5

Section 214.162 Combination of fuels:

Regulates the emission of 3@ any
one hour period from any fuel
combustion emission source

D.

2006

SQ

Section 217.388 Control and
Maintenance Requirements: Regulat
NOy emissions from stationary
reciprocating internal combustion
engines and turbines

2007

NG

MN

Cargill Inc. Consent Decree: Implemg
enforceable emissions reductions of
SO, and NQ from its corn processing
and oilseed processing plants of at I¢
40,000 tpy.

¢t

ast

NG, SO

2,500 tpy

15,000 tpy,

MO

10 CSR 10-5.570 Restriction of Sulfu
Emissions from Stationary Boilers:
Controls sulfur emissions from statior
boilers located in Franklin, Jefferson,
St. Charles, St. Louis Counties and th
City of St. Louis

" 2009

ne

SQ

14

MO

10 CSR 10-6.260 Restriction of
Emission of Sulfur Compounds:
Restricts sulfur compound emissions
from any installation except those
under CSR 10-6.070 or combustion
equipment that uses only pipeline grg
natural gas or liquefied petroleum ga:

2009

1de

\°2

SQ

13

MO

Controls NQ emissions from any larde

stationary internal combustion engine
located in Billinger, Butler, Cape
Girardeau, Carter, Clark, Crawford,
Dent, Dunklin, Franklin, Gasconade,
Iron, Jefferson, Lewis, Lincoln,
Madison, Marion, Mississippi,
Montgomery

2009

NG

14

MO

10 CSR 10-6.400 Restriction of

2004

)

pM

12
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State

Description

Effective
Date

Pollutants
affected

NOx
Reductions

SO,
Reductions

PM, 5
Reductions

Source

Emission of PM from Industrial
Processes: Regulates industrial
operation process or activity that emi
particulate matter

IS

OH

Paulding County Emission Limits: Se
emission limits of S@on any coal-
fired steam generating unit

ts
2006

PMs

11

PA

Consent decree, Sunoco Chemicals

20

, SO

1,350 tpy

PA

Cement Kilns — proposed rulemaking
approved by the Environmental Qual
Board (EQB) on 2/19/2008

ty

NG«

1,180 tpy

PA

Glass Furnaces - proposed rulemakir
approved by the EQB on 2/19/2008

9

NG«

1,300 tpy

PA

Anti Idling— final rulemaking to the
EQB on 8/19/2008

NGO

3.2 tpd

PA

Consent decree, Sunoco Refinery
Signed 3/20/06, Heater and Boiler N(¢
Reduction Plan July 2008

D2008 (?)

NQ

TX

Control of Emissions of NQfrom
Cement Kilns

WV

Permit issued to Capitol Cement in
2006. It requires the shutdown of
existing Kiln 9, which is a BART
subject source. Low NQburners werg
installed on Kiln 9 in 2004.

2004

NG

* See Source codes listed below Table 3-12

Table 3-11.List of known local measures needing details,udilg which sectors to apply

State

Description

Effective
Date

Pollutants
affected

NOx
Reductions

SO,
Reductions

PM,5
Reductions

Source

CT

NOx Reductions from ICI Boilers: Set
emission limitations for NQfrom
reciprocating engines of at least
3MMBtu/hr, fuel-burning equipment g
at least 5 MMBtu/hr, and waste

combustors with capacity of at least 1

ton of waste per hour

S

f 2009

NG

Regulations of Emissions from Outdd
Furnaces and Outdoor Boilers:
Regulates the emissions from outdod
furnaces and outdoor boilers; propos
in 2005

or

PM.s

10

MA

Amendments to 310CMR 7.00
Combined heat and power:
Amendments to provide an adjustme
to CHP emission limits creating
“emission credits, ” which are intende
to encourage new facilities to capture
and use heat from the electrical
generating equipment and avoid the
installation of a new boiler.

NOy, SO

NOy
neutral

reductions a
facilities
shift from
oil to nat.
gas

MD

Diesel Particulate Reductions

Chapter
5 Control

Measures$

30708

D

WI

NR 428.05 Requirements and

2007

NO

6
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performance standards for existing
sources: Regulates N@missions for
emission units located in Kenosha,
Milwaukee, Manitowoc, Racine,
Ozaukee, Washington or Waukesha
County that are constructed or last
modified before 2/1/2001

NR 428.22 Emission limitation

requirements: Provides N@mission
limitations on a 30-day rolling averagg
basis

Wi 2007 NG 6

* See Source codes listed below Table 3-12

Table 3-12.List of known local measures needing details fiplging to the nonpt sector

Effective| Pollutants NOy SO, PM, 5
State Description Date affected | Reductions| Reductions | Reductions| Source

Regulation No. 1144 Control of
Stationary Generator Emission: Ensyres
emissions of NQ, PM and S@(among NOy, SO,
other pollutants) from stationary PM, 5
generators do not adversely impact
public health, safety and welfare.

DE

Section 214.162 Combination of fuels:
Regulates the emission of 3@ any
one hour period from any fuel
combustion emission source.

2006 SQ 7

Amendments (to 310CMR 7.00) to
control of air pollution in Berkshire,
Pioneer Valley, Merrimack Valley,
Metropolitan Boston, Central Mass., 2009 NOX, SG;,
and SE Mass. Air pollution control PM; 5
districts; boilers must use natural gag or
LSDF only beginning in 2009; PM and
NOx emission limit.

MA

NOx RACT Rule 2009: the proposed
multi-pollutant (VOC, NQ, SQ,
PM g) rule will impact 13 source 2009 -
categories including sources with 2015, NOy, SO,
alternative or facility specific maximumPHASE PM; 5
allowable NQ emission rates; asphalt D
used for paving; asphalt pavement
production plants; and boilers.

NJ

Consent decree, Temple Signed on
8/16/2007, Temple modified NO

controls on three boilers at the Health
PA | Science Campus. NGemission 2008 NG
reduction expected is 27.4 tons. SEP|s
included lighting retrofit, diesel retrofit
and purchasing wind power.

* See Source codes below

Reference codes for Tables 3-10, 3-11, and 3-12
1) "310 CMR 7.00: Air Pollution Control", Section 7:26utdoor Hydronic Heater, Massachusetts
Department of Environmental Protection
2) Section 10, Connecticut Department of EnvironmeRtatection,
http://www.ct.gov/dep/cwp/view.asp?a=2684&q=33119&QNav_GID=1619.
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3) "State Implementation Plan (SIP) Revision for thea#ament and Maintenance of the Fine
Particulate Matter (PM2.5) National Ambient Air QiiaStandard PM2.5 Attainment Demonstration
Proposal, Chapter 4: Control Measures", The Staew Jersey Depart

4) "Delaware Administrative Code Title 7, 1100 Air QitaManagement Section, Sub-Section 1144
Control of Stationary Generator Emissions", StdtBelaware, January 2006,
http://regulations.delaware.gov/AdminCode/title WA 100/1144.shtml.

5) "Regional Haze State Implementation Plan for tleaeSof Alabama”, Alabama Department of
Environmental Management Air Division, FebruaryQ20

6) "Chapter NR 428: Control of Nitrogen Compound Ernaiss”, Wisconsin Department of Natural
Resources, NR 428.04, Register No. 619, July 2007.

7) "Title 35, Subtitle B, Chapter 1, Subchapter ctRad, Subpart D, Section 162: Combination of
Fuels", lllinois Pollution Control Board,
http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnviroentalRegulations-Title35.asp.

8) "Title 35, Subtitle B, Chapter 1, Subchapter CtRa#, Subpart Q, Section 421: Combination of
Fuels", lllinois Pollution Control Board,
http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnviroentalRegulations-Title35.asp.

9) "Title 35, Subtitle B, Chapter 1, Subchapter CtRai7, Subpart Q, Section 388: Control and
Maintenance Requirements”, lllinois Pollution Cohtoard,
http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnviroentalRegulations-Title35.asp.

10)"Development of New Rules Concerning Regulationsmissions from Outdoor Furnaces and
Outdoor Boilers", IC 13-14-9 Notice, Register Palgenber 29 IR 901, December 2005, Indiana
Register Volume 29 Number 3.

11)"Paulding County Emission Limits", OAC 3745-18-&hio Division of Air Pollution Control,
January 2006.

12)"DRAFT 10 CSR 10-6.400 Restriction of Emission aftitulate Matter from Industrial Processes",
Missouri Department of Natulra Resources, 2009

13)"DRAFT 10 CSR 10-6.260 Restriction of Emission off8r Compounds”, Missouri Department of
Natulra Resources, 2009

14)"DRAFT 10 CSR 10-5.570 Control of Sulfur Emissidram Stationary Boilers", Missouri
Department of Natulra Resources, 2009

4 Source Apportionment Scenarios for 2012

EPA prepared special emissions inputs for the GAhbdel to allow CAM to be used for source
apportionment modeling. Source apportionment mogdeVvas used to quantify the impact of emissions in
specific upwind states on projected downwind n@iathent and maintenance receptors for both £anhd
8-hour ozone. To prepare these emissions, EPAaprdspecial tagging input files called GSTAG files
the SMOKE speciation processor.

The tagging input files and custom SMOKE scriptplemented tagging by state of all source emissions
except for biogenic and wildfire emissions for@bne and PWs precursors. Separate tagging runs were
done for ozone and PMprecursors. Biogenic and wildfire emissions wasetagged by state because they
are generally considered not feasible for emisstmmgrols, but these were tagged as “other souiaed”
their contributions could be tracked in total with@ssociation with individual states. Prescribathing

and agricultural burningrere included in the tagged emissions. The states &Rfyzed using source
apportionment for ozone and for R¥are: Alabama, Arkansas, Connecticut, DelawarejddpGeorgia,
lllinois, Indiana, lowa, Kansas, Kentucky, LouissaiMaine, Maryland, Massachusetts, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, New Hahre, New Jersey, New York, North Carolina,
North Dakota, Ohio, Oklahoma, Pennsylvania, Rhatint, South Carolina, South Dakota, Tennessee,
Texas, Vermont, Virginia, West Virginia, WashingtbrC., and Wisconsin. There were also severalrothe
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states that are only partially contained within 12ekm modeling domain (i.e., Colorado, MontanaywNe
Mexico, and Wyoming). However, EPA did not indivally track the emissions or assess the contributio
from emissions in these states.

5 EGU Control Case for 2014

The 2014 TR Control Case was intended to repreéeenmplementation of NQand SQ reductions to

attain the existing ozone and RPMNAAQS standards in the eastern U.S. For the oboase modeling, the
emissions for all sectors were unchanged from #se lzase modeling except for those from EGUs (the
ptipm sector). EPA used the IPM model to prephee2014 control case EGU emissions. The changes in
EGU SQ and NQ emissions as a result of the control case folaWer 48 states are summarized in Section
6. Section 6 also provides state-specific summarie&eGU NQ and SQ for the lower 48 states.

Additional details on the changes that resultethftbe control case are provided in the TR Proposal
Regulatory Impact Analysis (RIA), Chapter 7 (Cdstpnomic, and Energy Impacts), which describes the
modeling conducted to estimate the cost, econamnit,energy impacts to the power sector.

States covered by the annual,S0@d NG reductions for annual and/or 24-hour PJ\tandard in the

control case are colored in blue and green in Ei§dt. The 15 “group 1” states in blue are inrimgént

SO, tier and the 12 (+ D.C.) green “group 2” statesiara moderate SQier. Each group of states is of
uniform stringency which would lead to two exclsi8Q trading groups; that is, states in S§poup 1

could not trade with states in $@oup 2. The smaller SO2 budgets would begirOit2ZXor both groups

and become smaller for the group 1 states in 2@&1K27 states (+ D.C.) would be in one N@er with
uniform stringency beginning in 2012. Section évyades annual S£and NQ summaries for these selected
groupsltiers of states.

States covered by the summer-only,N@ductions for attainment of the 8-hour ozonedsadh in the

control case are highlighted in Figure 5-2. Th2ségroup 1” states NQreductions would begin after the
2012 ozone season. Section 6 also provides summnieNOx summaries for this selected group of states.

37



Figure 5-1. States Covered under Annual S&hd NG Reductions for Plys.

I =02 sroup 1 (15 States)

I =02 group 2 (12 States + DC)

Statesin both groups are covered for annual NOx

Figure 5-2. States Covered under Summer NReductions for Ozone

- Ozone (25 States)

6 Emission Summaries for the Base Cases and Control Case

The following tables summarize emissions differesnoetween the 2005 base case, 2012 base case, 2014
base case, and 2014 EGU control case at varioakslefsgeographic, temporal, and emission sector
resolution.
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Table 6-1 and Table 6-2 provide N@nd SQ emissions, respectively (except for biogenic eioiss
wildfires, and prescribed burning) by state for 2085 base case, 2012 base case, 2014 base ch2614dn
EGU control cases, as well as differences and peditferences between these cases. The TR prbposa
preamble contains similar summaries but unlikestimamaries here, the preamble summaries differan th
following: 1) they include emissions from wildfiresd prescribed burning, and 2) are restrictechty the
eastern states —all states are provided in theddddre. See Table 7-2 in Section 7 for statd-fewemaries
containing wildfire and prescribed burning emissiomNote that these “fires” emissions are the stmall
emissions cases. Table 6-3 and Table 6-4 provigld &ector only (ptipm) NQand SQ emissions
(respectively) by state for the 2005 base case? P@se case, 2014 base case, and 2014 EGU cases, c
as well as differences and percent differencesdmtwhese cases.

Table 6-5 and Table 6-6 provide N@nd SQ emissions, respectively (except for biogenic eiorss
wildfires and prescribed burning) for the 15 stageup 17,12 state + D.C. “group 2", as well as@dte +
D.C. sum of emissions that TR covers for RMSee Figure 5-1 for a map of the group 1 andméstates.
Note that these emissions summaries are diffenetiitel TR proposal preamble in the following: 1)awee
not include emissions from fires (see Table 7-2liercontribution from fires), and 2) Oklahomarighe
25-state “group 2” summaries in these tables. Eions are provided for the 2005 base case, 20 bas
case, 2014 base case, and 2014 EGU control (“réinealses, as well as differences and percent éifiiegs
between these cases. We also provide summariaedl fe&iastern Modeling Domain” states and “All
Western States”. The western states are defin@dizsna, California, Colorado, Idaho, Montana, idédas,
New Mexico, Oregon, Utah, Washington, and Wyomigates in the eastern modeling domain are defined
as the rest of the contiguous (lower 48 states) plus the District of Columbia.

Table 6-7 and Table 6-8 provide EGU sector onlip(p} NOx and SQ emissions (respectively) for the
same 15 state “group 17,12 state + D.C. “groupa®’well as 27 state + D.C. sum of emissions that TR
covers for PM2.5. See Figure 5-1 for a map ofgiteeip 1 and group 2 states. Emissions are proviated
the 2005 base case, 2012 base case, 2014 basarch26,14 EGU control case, as well as differeaoels
percent differences between these cases. Sumnaribe eastern modeling domain states and western
states are also provided. Note that unlike thepidposal preamble, Oklahoma is included in theté&ras
modeling domain states” in these tables.

Table 6-9 provides summer (defined as May througit&nber) EGU and Total Anthropogenic Nfor the
26 states that TR covers for ozone. See Figuréos-2 map of these 26 states. Emissions are ghedvior
the 2005 base case, 2012 base case, 2014 basarmh26,14 EGU control (“remedy”) cases, as well as
differences and percent differences between theesesc
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Table 6-1. State-level Total NQEmissions (not including fires) for each TR ModgliCase in 48 States and Washington, D.C.

2012 Base minus 2005 2014 Base minus 2012 | 2014 Control minus 2014
2014 Base Base Base
State 2005 Base 2012 Base 2014 BaseControl |Difference|% Difference |Difference | % Difference | Difference | % Dfference

Alabama 443,748 360,357 337,924 280,763 -83,39] -18.8% -22,433 -6.2% -57,161 -16.9%
Arizona 326,618 246,578 218,261 218,219 -80,034 -24.5% -28,316 -11.5% -42 0.0%
Arkansas 238,845 197,438 186,969 168,438 -41,407 -17.3% -10,468 -5.3% -18,532 -9.9%
California 1,408,585 1,078,451 1,005,519 1,005,553 -330,135 -23.4% -72,932 -6.8% 35 0.0%
Colorado 298,619 237,869 221,796 222,172 -60,75] -20.3% -16,073 -6.8% 377 0.2%
Connecticut 116,673 74,784 67,07( 67,082 -41,887 -35.9% -7,717 -10.3% 12 0.0%
Delaware 58,879 39,664 37,330 37,750 -19,215 -32.6% -2,334 -5.9% 420 1.1%)
District of Columbia 15,904 9,802 8,568 8,568 -6,101 -38.4% -1,234 -12.6% 0 0.0%
Florida 1,038,93F 837,914 769,998 699,801 -201,023 -19.3% -67,916 -8.1% -70,198 -9.1%
Georgia 577,858 405,825 341,695 337,889 -172,032 -29.8% -64,130 -15.8% -3,806 -1.1%
Idaho 97,636 83,046 77,617 77,619 -14,590 -14.9% -5,429 -6.5% -1 0.0%
Illinois 773,278 542,886 503,605 480,743 -230,390 -29.8% -39,281 -7.2% -22,862 -4.5%
Indiana 614,861 505,039 474,770 386,251 -109,827 -17.9% -30,269 -6.0% -88,519 -18.6%
lowa 312,015% 251,632 236,607 221,442 -60,383 -19.4% -15,030 -6.0% -15,160 -6.4%)
Kansas 365,907 294,634 289,452 250,489 -71,273 -19.5% -5,183 -1.8% -38,963 -13.5%
Kentucky 435,837 345,073 324,465 247,270 -90,764 -20.8% -20,608 -6.0% -77,195 -23.8%
Louisiana 670,571 583,659 561,795 553,494 -86,912 -13.0% -21,864 -3.7% -8,301 -1.5%
Maine 78,680 63,994 59,337 59,333 -14,687 -18.7% -4,656 -7.3% -5 0.0%
Maryland 294,519 181,595 171,843 171,923 -112,924 -38.3% -9,752 -5.4% 80 0.0%
Massachusetts 270,987 191,570 181,754 182,151 -79,417 -29.3% -9,816 -5.1% 397 0.2%
Michigan 638,546 478,625 444,639 410,319 -159,921 -25.0% -33,986 -7.1% -34,320 -7.7%
Minnesota 466,985 350,394 327,977 311,544 -116,591 -25.0% -22,417 -6.4% -16,433 -5.0%
Mississippi 288,816 218,968 202,800 188,757 -69,848 -24.2% -16,168 -7.4% -14,043 -6.9%
Missouri 505,195 353,407 332,634 317,092 -151,787 -30.0% -20,774 -5.9% -15,541 -4.7%
Montana 132,627 104,539 99,054 99,044 -28,088 -21.2% -5,485 -5.2% -10 0.0%
Nebraska 244,225 193,857 182,029 164,126 -50,374 -20.6% -11,823 -6.1% -17,903 -9.8%
Nevada 137,862 85,527 88,356 88,358 -52,335 -38.0% 2,829 3.3% 2 0.0%
New Hampshire 65,086 43,930 39,744 39,687 -21,156 -32.5% -4,183 -9.5% -59 -0.1%
New Jersey 323,327 220,189 203,784 200,233 -103,14d -31.9% -16,403 -7.4% -3,552 -1.7%)




4%

2012 Base minus 2005

2014 Base minus 2012

2014 Control minus 2014

2014 Base Base Base
State 2005 Base 2012 Base 2014 BaseControl |Difference|% Difference |Difference | % Difference | Difference | % Dfference
New Mexico 305,732 240,892 230,868 230,886 -64,840Q -21.2% -10,024 -4.2% 18 0.0%
New York 609,630 423,170 393,753 393,996 -186,46( -30.6% -29,417 -7.0% 243 0.1%
North Carolina 536,639 384,430 362,593 360,509 -152,209 -28.4% -21,837 -5.7% -2,085 -0.6%)
North Dakota 175,182 135,87( 130,012 130,003 -39,312 -22.4% -5,858 -4.3% -9 0.0%
Ohio 816,239 552,864 518,780 453,167 -263,375 -32.3% -34,084 -6.2% -65,612 -12.6%
Oklahoma 426,907 367,457 346,081 315,393 -59,45( -13.9% -21,376 -5.8% -30,688 -8.9%
Oregon 212,698 186,809 174,782 174,782 -25,89( -12.2% -12,026 -6.4% 0 0.0%
Pennsylvania 704,936 566,301 535,515 454,248 -138,635 -19.7% -30,786 -5.4% -81,267 -15.2%
Rhode Island 26,926 20,934 19,581 19,577 -5,990 -22.2% -1,355 -6.5% -4 0.0%
South Carolina 300,083 236,546 222,148 209,141 -63,538 -21.2% -14,398 -6.1% -13,007 -5.9%
South Dakota 81,625 65,334 60,551 60,54 -16,290 -20.0% -4,783 -7.3% -5 0.0%
Tennessee 471,705 338,154 310,870 270,171 -133,55(0 -28.3% -27,284 -8.1% -40,699 -13.1%
Texas 1,736,276 1,338,429 1,253,464 1,235,289 -397,847 -22.9% -84,965 -6.3% -18,175 -1.4%)
Utah 199,580 160,744 151,272 151,254 -38,836 -19.5% -9,473 -5.9% -18 0.0%
Vermont 21,801 17,611 15,534 15,534 -4,189 -19.2% -2,078 -11.8% 0 0.0%
Virginia 461,689 340,933 313,544 311,861 -120,756 -26.2% -27,387 -8.0% -1,680 -0.5%
Washington 326,857 272,354 250,161 250,146 -54,503 -16.7% -22,193 -8.1% -15 0.0%
West Virginia 294,016 206,630 196,923 144,979 -87,385 -29.7% -9,707 -4.7% -51,954 -26.4%
Wisconsin 358,787 257,290 241,488 228,631 -101,496 -28.3% -15,803 -6.1% -12,851 -5.3%
Wyoming 222,878 185,963 181,502 181,492 -36,915 -16.6% -4,461 -2.4% -10 0.0%
Grand Total 19,531,80% 14,879,959 13,906,813 13,087,712-4,651,844 -23.8% -973,146 -6.5% -819,101 -5.9%
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Table 6-2. State-level Total S£Emissions(not including fires) for each TR Modgli@ase in 48 States and Washington, D.C.

2014 Base minus 2012 | 2014 Control minus 2014
2014 2012 Base minus 2005 Base Base Base
State 2005 Basg 2012 Bas 2014 BaseControl | Difference|% Difference | Difference | % Difference | Difference | % Dfference

Alabama 592,380 461,314 446,070 296,138 -131,075 -22.1% -15,244 -3.3%  -149,937 -33.6%
Arizona 88,334 50,335 48,282 50,81 -37,998 -43.0% -2,053 -4.1% 2,532 5.2%
Arkansas 114,021 126,532 128,986 160,744 12,511 11.0% 2,454 1.9% 31,758 24.6%
California 217,595 223,748 217,669 217,669 6,152 2.8% -6,079 -2.7% 0 0.0%
Colorado 79,956 81,377 81,084 97,29( 1,421 1.8% -291 -0.4% 16,204 20.0%
Connecticut 34,316 27,389 27,419 24,493 -6,928 -20.2% 30 0.1% -2,926 -10.7%
Delaware 85,16(7 38,963 39,629 40,742  -46,203 -54.3% 665 1.7% 1,113 2.8%
District of Columbia 3,914 2,296 2,291 2,291 -1,618 -41.3% -5 -0.2% 0 0.0%
Florida 649,114 460,481 431,641 376,723 -188,633 -29.1% -28,840 -6.3% -54,918 -12.7%
Georgia 748,020 674,183 295,607 214,726 -73,837 -9.9%  -378,575 -56.2% -80,882 -27.4%
Idaho 23,165 20,332 20,264 20,263 -2,832 -12.2% -68 -0.3% -1 0.0%
Illinois 516,950 866,376 340,576 304,834 349,427 67.699 -525,80( -60.7% -35,742 -10.5%
Indiana 1,047,371 986,601 960,098 396,403 -60,770 -5.8% -26,503 -2.7%  -563,694 -58.7%
lowa 221,877 250,930 244,423 182,875 29,053 13.1% -6,507 -2.6% -61,547 -25.2%
Kansas 195,902 109,817 114,915 101,031 -86,090 -43.9% 5,103 4.6% -13,878 -12.1%
Kentucky 572,424 780,885 798,397 182,630 208,467 36.4% 17,506 2.2%| -615,761 -77.1%
Louisiana 353,597 340,839 326,979 327,046 -12,758 -3.6% -13,860 -4.1% 67 0.0%
Maine 36,934 48,310 44,490 44,508 11,376 30.8% -3,820 -7.9% 19 0.0%
Maryland 379,842 142,640 136,078 136,198 -237,207 -62.4% -6,563 -4.6% 120 0.1%
Massachusetts 158,12 91,564 93,797 86,834 -66,588 -42.1% 2,233 2.4% -6,959 -7.4%
Michigan 490,190 415,047 402,783 300,560 -75,148 -15.3% -12,259 -3.0% -102,223 -25.4%
Minnesota 154,550 95,366 102,374 89,74 -59,184 -38.3% 7,008 7.3% -12,628 -12.3%
Mississippi 118,96b 80,114 81,026 95,233 -38,85(0 -32.7% 910 1.1% 14,207 17.5%
Missouri 421,979 570,575 623,287 315,283 148,595 35.2% 52,712 9.2%| -308,004 -49.4%
Montana 37,950 26,484 27,192 29,421 -11,467 -30.2% 708 2.7% 2,229 8.2%
Nebraska 121,484 157,817 151,967 111,367 36,332 29.9% -5,849 -3.7% -40,601 -26.7%
Nevada 71,53b 28,375 35,117 35,493 -43,160 -60.3% 6,742 23.8% 376 1.1%
New Hampshire 63,533 18,146 17,439 18,121 -45,388 -71.4% -707 -3.9% 682 3.9%
New Jersey 101,380 81,266 82,524 59,419 -20,114 -19.8% 1,258 1.5% -23,114 -28.0%
New Mexico 46,711 24,930 25,034 24,354 -21,781 -46.6% 105 0.4% -681 -2.7%
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2014 Base minus 2012 | 2014 Control minus 2014
2014 2012 Base minus 2005 Base Base Base
State 2005 Base 2012 Bagse 2014 BaseControl |Difference|% Difference |Difference | % Difference | Difference | % Dfference
New York 391,103 341,705 337,581 253,274 -49,398 -12.6% -4,124 -1.2% -84,307 -25.0%
North Carolina 648,485 264,544 282,484 238,822 -383,94(0 -59.2% 17,940 6.8% -43,661 -15.5%
North Dakota 159,713 93,656 96,341 104,341 -66,057 -41.4% 2,686 2.9% 8,000 8.3%
Ohio 1,276,270 1,076,47( 969,383 361,138 -199,799 -15.7%  -107,088 -9.9% -608,245 -62.7%
Oklahoma 165,819 201,327 210,800 211,021 35,503 21.4% 9,478 4.7% 221 0.1%
Oregon 47,228 48,244 47,971 54,791 1,016 2.2% -273 -0.6% 6,821 14.2%
Pennsylvania 1,173,296 1,119,680 1,122,844 303,071 -53,616 -4.6% 3,164 0.3% -819,773 -73.0%
Rhode Island 8,986 9,068 9,321 9,321 82 0.9% 253 2.8% 0 0.0%
South Carolina 303,747 234,200 242,482 217,515 -69,547 -22.9% 8,282 3.5% -24,968 -10.3%
South Dakota 28,183 25,649 25,614 41,053 -2,534 -9.0% -35 -0.1% 15,438 60.3%
Tennessee 388,191 708,905 711,369 218,065 320,714 82.6% 2,464 0.3% -493,304 -69.3%
Texas 934,009 639,505 677,484 771,299 -294,505 -31.5% 37,979 5.9% 93,815 13.8%
Utah 51,593 36,160 36,479 40,182 -15,433 -29.9% 319 0.9% 3,703 10.2%
Vermont 6,987 6,383 6,390 6,390 -603 -8.6% 7 0.1% 0 0.0%
Virginia 344,86( 263,564 254,359 176,114 -81,2964 -23.6% -9,205 -3.5% -78,245 -30.8%
Washington 65,834 75,906 76,087 75,795 10,072 15.3% 181 0.2% -292 -0.4%
West Virginia 535,586 645,431 553,007 184,341 109,845 20.5% -92,429 -14.3% -368,664 -66.7%
Wisconsin 263,615 181,760 191,391 159,927 -81,855 -31.1% 9,631 5.3% -31,464 -16.4%
Wyoming 122,253 84,508 82,655 87,408 -37,745 -30.9% -1,853 -2.2% 4,750 5.7%
Grand Total 14,663,076 13,339,684 12,281,47% 7,857,117-1,323,392 -9.0%| -1,058,20¢ -7.9%| -4,424,35§ -36.0%
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Table 6-3. State-level Electric Generating Unit Sector;\NEmissions for each TR Modeling Case in 48 Statelsvilashington, D.C.

2014 Base minus 2012

2014 Control minus 2014

2014 2012 Base minus 2005 Base Base Base
State 2005 Base 2012 Bas 2014 BaseControl | Difference|% Difference |Difference | % Difference | Difference | % Dfference
Alabama 133,050 121,809 118,420 61,259 -11,241 -8.4% -3,389 -2.8% -57,161 -48.3%
Arizona 79,776 80,323 72,747 72,708 546 0.7% -7,576 -9.4% -42 -0.1%
Arkansas 35,407 43,222 44,792 26,260 7,815 22.1% 1,570 3.6% -18,532 -41.4%
California 6,992 20,196 18,394 18,429 13,204 188.9% -1,802 -8.9% 35 0.2%)
Colorado 73,90P 61,534 61,641 62,01§ -12,375 -16.7% 107 0.2% 377 0.6%
Connecticut 6,86b 2,770 2,821 2,833 -4,094 -59.6% 51 1.8% 12 0.4%
Delaware 11,917 4,639 4,513 4,933 -7,278 -61.1% -126 -2.7% 420 9.3%
District of Columbia 49 2 1 1 -491 -99.7% 0 -14.3% 0 3.7%
Florida 217,268 195,673 180,801 110,603 -21,590 -9.9% -14,873 -7.6% -70,198 -38.8%
Georgia 111,017 78,011 48,091 44,2854 -33,006 -29.7% -29,921 -38.4% -3,806 -7.9%
Idaho 19 397 398 397 377 1961.39 1 0.3% -1 -0.3%
Illinois 127,923 77,920 80,228 57,366 -50,003 -39.1% 2,308 3.0% -22,862 -28.5%
Indiana 213,508 203,107 200,899 112,379 -10,397 -4.9% -2,208 -1.1% -88,519 -44.1%
lowa 72,80¢ 66,316 68,146 52,986 -6,490 -8.9% 1,830 2.8% -15,160Q -22.2%
Kansas 90,220 70,823 78,920 39,958 -19,397 -21.5% 8,097 11.4% -38,963 -49.4%
Kentucky 164,748 149,179 148,509 71,314 -15,564 -9.4% -670 -0.4% -77,195 -52.0%
Louisiana 63,79 44,773 45,457 37,156 -19,018 -29.8% 684 1.5% -8,301 -18.3%
Maine 1,10( 3,139 2,535 2,530 2,039 185.3% -604 -19.2% -5 -0.2%
Maryland 62,574 17,376 19,990 20,07Q -45,199 -72.2% 2,614 15.0% 80 0.4%
Massachusetts 25,618 6,312 6,619 7,014 -19,305 -75.4% 306 4.9% 397 6.0%
Michigan 120,005 96,874 97,455 63,13 -23,131 -19.3% 580 0.6% -34,320Q -35.2%
Minnesota 83,836 51,285 51,859 35,426 -32,551 -38.8% 574 1.1% -16,433 -31.7%
Mississippi 45,166 37,517 37,142 23,099 -7,649 -16.9% -375 -1.0% -14,043 -37.8%
Missouri 127,431 77,571 82,979 67,437 -49,86( -39.1% 5,408 7.0% -15,541 -18.7%
Montana 39,858 36,761 36,800 36,789 -3,097 -7.8% 39 0.1% -10 0.0%)
Nebraska 52,426 52,820 52,970 35,067 394 0.8% 149 0.3% -17,903 -33.8%
Nevada 47,297 20,059 29,198 29,20Q -27,237 -57.6% 9,138 45.6% 2 0.0%)
New Hampshire 8,827 2,514 2,515 2,456 -6,312 -71.5% 1 0.0% -59 -2.3%
New Jersey 30,114 15,987 16,268 12,711 -14,128 -46.9% 282 1.8% -3,552 -21.8%
New Mexico 75,488 51,324 51,340 51,358 -24,159 -32.0% 16 0.0% 18 0.0%)




1%

2014 Base minus 2012 | 2014 Control minus 2014
2014 2012 Base minus 2005 Base Base Base
State 2005 Base 2012 Base 2014 BaseControl |Difference|% Difference |Difference | % Difference | Difference | % Dfference

New York 63,465 25,755 28,350 28,593 -37,709 -59.4% 2,595 10.1% 243 0.9%
North Carolina 111,576 61,643 61,747 59,663 -49,932 -44.8% 104 0.2% -2,085 -3.4%
North Dakota 76,381 59,547 59,5568 59,548 -16,834 -22.0% 9 0.0% -9 0.0%
Ohio 258,687 159,627 164,945 99,333 -99,060 -38.3% 5,318 3.3% -65,612 -39.8%
Oklahoma 86,204 86,858 81,122 50,434 654 0.8% -5,735 -6.6% -30,688 -37.8%
Oregon 9,388 13,780 13,889 13,889 4,396 46.9% 110 0.8% 0 0.0%
Pennsylvania 176,870 193,032 196,151 114,884 16,163 9.1% 3,119 1.6% -81,267 -41.4%
Rhode Island 545 221 281 278 -324 -59.4% 60 27.1% -4 -1.4%
South Carolina 53,823 47,762 47,512 34,505 -6,061 -11.3% -251 -0.5% -13,007 -27.4%
South Dakota 15,650 15,493 15,514 15,509 -157 -1.0% 21 0.1% -5 0.0%
Tennessee 102,984 68,425 68,779 28,079 -34,509 -33.5% 354 0.5% -40,699 -59.2%
Texas 176,170 159,738 166,177 148,002 -16,432 -9.3% 6,439 4.0% -18,175 -10.9%
Utah 65,261 64,073 64,088 64,070 -1,188 -1.8% 14 0.0% -18 0.0%
Vermont 297 0 0 0 -297 -100.0% 0 0.0% 0 0.0%
Virginia 62,517 36,036 32,115 30,43 -26,475 -42.4% -3,921 -10.9% -1,680 -5.2%
Washington 17,634 18,214 18,374 18,359 579 3.3% 160 0.9% -15 -0.1%
West Virginia 159,804 102,725 100,103 48,149 -57,079 -35.7% -2,622 -2.6% -51,954 -51.9%
Wisconsin 72,170 49,351 53,774 40,923 -22,819 -31.6% 4,423 9.0% -12,851] -23.9%
Wyoming 89,315 73,911 73,919 73,908 -15,404 -17.2% 7 0.0% -10 0.0%
Grand Total 3,728,112 2,926,427 2,908,844 2,089,743 -801,685 -21.5% -17,583 -0.6% -819,101 -28.2%
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Table 6-4. State-level Electric Generating Unit Sector,&missions for each TR Modeling Case in 48 StatesVdashington, D.C.

2014 Base minus 2012 | 2014 Control minus 2014
2014 2012 Base minus 2005 Base Base Base
State 2005 Base 2012 Bas 2014 BaseControl | Difference|% Difference |Difference | % Difference | Difference | % Dfference
Alabama 460,128 335,734 322,130 172,198 -124,389 -27.0% -13,604 -4.1% -149,932 -46.5%
Arizona 52,733 22,773 20,945 23,477 -29,960Q -56.8% -1,828 -8.0% 2,532 12.1%
Arkansas 66,384 85,068 88,187 119,945 18,683 28.1% 3,119 3.7% 31,758 36.0%
California 627 5,052 5,052 5,052 4,430 712.1% 0 0.0% 0 0.0%
Colorado 64,174 72,269 72,119 88,324 8,095 12.6% -149 -0.2% 16,204 22.5%
Connecticut 10,356 5,493 5,512 2,586 -4,863 -47.0% 19 0.3% -2,926 -53.1%
Delaware 32,378 7,841 7,806 8,919 -24,538 -75.8% -35 -0.4% 1,113 14.3%
District of Columbia 1,082 0 0 0 -1,082 -100.0% 0 0.0% 0 0.0%
Florida 417,321 228,360 192,903 137,985 -188,960 -45.3% -35,458 -15.5% -54,918 -28.5%
Georgia 616,054 552,007 173,210 92,329 -64,048 -10.4%  -378,796 -68.6% -80,882 -46.7%
Idaho Q 0 1 0 0 -100.0% 1|N/A -1 -100.0%
Illinois 330,382 724,657 200,475 164,733 394,274 119.3% -524,182 -72.3% -35,742 -17.8%
Indiana 878,978 829,988 804,294 240,599 -48,990 -5.6% -25,694 -3.1% -563,695 -70.1%
lowa 130,264 169,039 163,966 102,419 38,775 29.8% -5,073 -3.0% -61,547 -37.5%
Kansas 136,520 59,567 65,125 51,248 -76,953 -56.4% 5,558 9.3% -13,878 -21.3%
Kentucky 502,731 718,980 739,597 123,831 216,249 43.0% 20,612 2.9% -615,761 -83.3%
Louisiana 109,851 100,239 94,824 94,892 -9,612 -8.8% -5,415 -5.4% 67 0.1%
Maine 3,887 15,759 11,650 11,669 11,872 305.4% -4,109 -26.1% 19 0.2%
Maryland 283,205 49,078 42,635 42,75 -234,127 -82.7% -6,443 -13.1% 120 0.3%
Massachusetts 85,768 16,299 16,299 9,340 -69,468 -81.0% 0 0.0% -6,959 -42.7%
Michigan 349,877 287,807 275,637 173,414 -62,070 -17.7% -12,170Q -4.2% -102,223 -37.1%
Minnesota 101,666 53,596 61,447 48,819 -48,071 -47.3% 7,852 14.6% -12,628 -20.6%
Mississippi 74,11y 46,432 48,149 62,35 -27,685 -37.4% 1,717 3.7% 14,207 29.5%
Missouri 284,384 445,643 500,649 192,644 161,259 56.7% 55,006 12.3% -308,004 -61.5%
Montana 19,716 15,893 16,863 19,093 -3,822 -19.4% 971 6.1% 2,229 13.2%
Nebraska 74,955 120,790 115,695 75,094 45,836 61.2% -5,095 -4.2% -40,601 -35.1%
Nevada 53,3683 13,323 20,155 20,531 -40,04Q -75.0% 6,832 51.3% 376 1.9%
New Hampshire 51,445 7,290 6,608 7,290 -44,155 -85.8% -682 -9.4% 682 10.3%
New Jersey 57,044 37,746 37,669 14,555 -19,298 -33.8% -78 -0.2% -23,114 -61.4%
New Mexico 30,628 13,211 13,708 13,0279 -17,417 -56.9% 497 3.8% -681 -5.0%
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2014 Base minus 2012 | 2014 Control minus 2014
2014 2012 Base minus 2005 Base Base Base
State 2005 Basg 2012 Bas 2014 BaseControl |Difference|% Difference | Difference | % Difference | Difference | % Dfference
New York 180,847 144,074 141,354 57,047 -36,773 -20.3% -2,720 -1.9% -84,307 -59.6%
North Carolina 512,231 126,620 140,585 96,924 -385,611 -75.3% 13,965 11.0% -43,661 -31.1%
North Dakota 137,371 77,383 80,320 88,320 -59,988 -43.7% 2,937 3.8% 8,000 10.0%
Ohio 1,116,084 946,667 841,194 232,948 -169,418 -15.2% -105,473 -11.1%  -608,245 -72.3%
Oklahoma 110,081 156,037 165,773 165,994 45,950 41.7% 9,741 6.2% 221 0.1%
Oregon 12,304 14,381 13,366 20,187 2,077 16.9% -1,015 -7.1% 6,821 51.0%
Pennsylvania 1,002,202 966,136 972,977 153,204 -36,066 -3.6% 6,841 0.7%| -819,773 -84.3%
Rhode Island 176 0 0 0 -176 -100.0% 0 0.0% 0 0.0%
South Carolina 218,782 149,515 156,096 131,128 -69,267 -31.7% 6,581 4.4% -24,968 -16.0%
South Dakota 12,215 13,453 13,459 28,897 1,237 10.1% 6 0.0% 15,438 114.7%
Tennessee 266,148 596,987 600,066 106,762 330,839 124.3% 3,079 0.5%| -493,304 -82.2%
Texas 534,949 327,873 373,950 467,763 -207,076 -38.7% 46,077 14.1% 93,815 25.1%
Utah 34,813 24,972 25,414 29,117 -9,842 -28.3% 442 1.8% 3,703 14.6%
Vermont 9 0 0 0 -9 -100.0% 0 0.0% 0 0.0%
Virginia 220,248 145,452 135,741 57,49 -74,796 -34.0% -9,711 -6.7% -78,245 -57.6%
Washington 3,400 19,663 19,155 18,863 16,255 476.9% -508 -2.6% -292 -1.5%
West Virginia 469,456 588,397 496,307 127,646 118,934 25.3% -92,085 -15.7%  -368,667 -74.3%
Wisconsin 180,200 107,365 117,253 85,784 -72,836 -40.4% 9,888 9.2% -31,464 -26.8%
Wyoming 89,874 55,025 53,505 58,254 -34,849 -38.8% -1,520 -2.8% 4,750 8.9%
Grand Total 10,381,408 9,499,923 8,469,819 4,045,461 -881,485 -8.5%| -1,030,103 -10.8%| -4,424,35%§ -52.2%
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Table 6-5. Group 1 and Group 2 States N®otal Emissions (not including fires) for each WRdeling Case

Percent Percent
Change: Change:
2014 2014 2014
2014 Remedy | Remedy | Remedy
Remedy - | vs 2012 | -2014 | vs 2014
2005 Base| 2012 Base| 2014 Base 2014 2012 Base| Base Base Base
Year Case Case Remedy Case Case Case Case
Annual Total NQ Emissions for 15 States
in Group 1 8,111,227 5,952,260 5,531,8/7 5,018,67®33,690 -15.7%| -513,308 -9.3%
Annual Total NQ Emissions for 12 States
+ DC in Group 2 4,610,746 3,574,961 3,361,673 30V | -437,897 -12.2% -224,608 -6.7%
Annual Total NQ for 27 States + DC 12,721,9739,527,221| 8,893,550 8,155,634 -1,371,58714.4% | -737,916 -8.3%
Annual Total NQ Emissions for All States
Fully within the Eastern Modeling Domain ~ 15,862,11%71,997,188 11,207,626 10,388,190 -1,608,998| -13.4% | -819,435 -7.3%
Annual Total NQ Emissions for All
Western States 3,669,688 2,882,771 2,699,187 BP9, -183,249 -6.4% 334 0.0%




6v

Table 6-6. Group 1 and Group 2 States SIotal Emissions (not including fires) for each WRdeling Case

Percent Percent
Change: Change:
2014 2014
2014 Remedy 2014 Remedy
Remedy - | vs 2012 | Remedy -| vs 2014
2005 Base| 2012 Base| 2014 Base| 2014 2012 Basel Base | 2014 Base Base
Year Case Case Remedy Case Case Case Case
Annual Total SQ Emissions for 15 States
in Group 1 9,040,217 9,146,651 8,087,579 3,792|063354,589 -58.5% | -4,295,516 -53.1%
Annual Total SQ Emissions for 12 States|+
DC in Group 2 3,133,554 2,243,946 2,198,166 1,869,5-374,403 -16.7%| -328,623 -14.9%
Annual Total SQfor 27 States + DC
Covered for PMs 12,173,771 11,390,598 10,285,746 5,661,606| -5,728,992| -50.3% | -4,624,139 -45.0%
Annual Total SQ Emissions for All States
Fully within the Eastern Modeling Domain  13,810,9212,639,283 11,583,637 7,123,638 -5,515,645 -43.6% | -4,459,999 -38.5%
Annual Total SQ Emissions for All
Western States 852,154 700,400 697,838 733,479 7830 4.7% 35,641 5.1%
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Table 6-7. Group 1 and Group 2 States NBGU Sector Emissions for each TR Modeling Case

Percent Percent
Change: Change:
2014 2014 2014 2014
Remedy| Remedy | Remedy| Remedy
2005 2012 2014 -2012 | vs2012 | -2014 | vs 2014
Base Base Base 2014 Base Base Base Base
Year Case Case Remedy | Case Case Case Case
Annual EGU NQ Emissions for 15 States in
Group 1 1,945,446| 1,445,575 1,432,270 918,963 | -526,613 -36.4% | -513,308 -35.8%
Annual EGU NQ Emissions for 12 States + DC
in Group 2 831,991 632,031 626,150 401,542 -230,48936.5% | -224,608 -35.9%
Annual EGU NQ for 27 States + DC Covered
for PM, 5 2,777,437 2,077,606 2,058,421| 1,320,505| -757,101| -36.4% | -737,916 -35.8%
Annual EGU NQ Emissions for All States Fully
within the Eastern Modeling Domain 3,223,183,485,856| 2,468,057| 1,648,621| -837,234| -33.7% | -819,435 -33.2%
Annual EGU NQ Emissions for All Western
States 504,928 440,572| 440,787 441,121 55( 0.1% 334 0.1
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Table 6-8. Group 1 and Group 2 States SEXGU Sector Emissions for each TR Modeling Case

Percent Percent
Change: Change:
2014 2014
2014 Remedy 2014 Remedy
2012 2014 Remedy - | vs 2012 | Remedy -| vs 2014
2005 Base| Base Base 2014 2012 Basel Base | 2014 Base Base
Year Case Case Remedy Case Case Case Case
Annual EGU SQEmissions for 15 States in
Group 1 7,040,088 7,349,814,303,300 2,007,783| -5,342,031| -72.7% | -4,295,516 -68.1%
Annual EGU SQEmissions for 12 States +
DC in Group 2 1,989,050 1,164,259,118,141| 789,518 -374,740, -32.29 -328,623 -29.40%
Annual EGU SQfor 27 States + DC Covered
for PM, 5 9,029,138| 8,514,0737,421,441| 2,797,302 -5,716,771] -67.1% | -4,624,139 -62.3%
Annual EGU SQEmissions for All States
Fully within the Eastern Modeling Domain 10,019,7174,243,362 8,209,536| 3,749,537| -5,493,825| -59.4% | -4,459,999 -54.3%
Annual EGU SQEmissions for All Western
States 361,634 256,561 260,283 295,924 39,364 15.3% 35,64113.7%

Table 6-9. 26-State Total and Electric Generating Unit SeStammer NQ Emissions for each TR Modeling Case

Percent Percent
Change: Change:
2014 2014 2014 2014
Remedy| Remedy | Remedy| Remedy
2005 2012 2014 -2012 | vs2012 | -2014 | vs 2014
Base Base Base 2014 Base Base Base Base
Year Case Case Remedy | Case Case Case Case
Summer EGU NQEmissions for 26 States
Included for Ozone 905,345 718,142 698,827 585,584 -132,55918.5% | -113,243 -16.2%
Summer Total NQEmissions for 26 States
Included for Ozone 5,363,278 4,085,516/ 3,784,430, 3,671,187| -414,329| -10.1% | -113,243 -3.0%




7 Summary of Projected Emissions Changes over Time and
Likely Affect on Maintenance

The purpose of this section is to illustrate therall change in emissions from our TR base case
years 2005 and 2014 to those in year 2020. Thé BA2e case was developed using a similar
projections methodology as described in Sectioor 3hfe 2012 and 2014 base cases. The
primary difference in 2020 base case emissiorntsistntinued overall decrease in,SO
emissions in 2020 compared to 2014. This is piilsndue to EGU reductions between 2014
and 2020. However, several states without EGUatsalus show small S{ncreases resulting
from increasing Class 3 Commercial Marine Vessatsions (the C3 CMV control case will
significantly reduce these emissions in 2020 bug m@ signed prior to TR modeling) and other
minor source categories. N@missions decrease between 2014 and 2020 iratdbdtecause

of continued EGU reductions and mobile source rédns. Showing emissions totals for 2014
and 2020 gives a sense as to whether control gieatéor TR in 2014 will be enough to
maintain air quality improvements in subsequenireiyears (such as 2020).

Table 7-1 summarizes emissions as they are proj¢éctehange over time in the eastern
modeling domain states. Note that unlike the T&prble, Oklahoma is in the eastern modeling
domain here. This information is important becatisaows that for the most part, total
emissions of N@ and SQ, considering both EGU and nonEGU sectors, arefgigntly
decreasing over time. Therefore, the reductiomnscanresponding benefits achieved from the
EGU sector as a result of the proposed rule shoeilchaintained over time. Table 7-2 provides
details for projected changes to each of the sgctor

As noted in the preamble to the proposed transptat EPA considers the maintenance concept
to have two components: (1) year-to-year varigbifitemissions and air quality, and (2)
continued maintenance of the air quality standaet ime. Regarding component (2), for
example, if emissions increases were expectedgltiimtime period after the rule took effect,
these increases might call into question whethenetlvere sufficient emissions reductions
required by the rule to provide for continued man@nce of the NAAQS. EPA uses the
information in Table 7-1 to address this issue tancbnclude that component (2) does not
suggest the need for any further emission redustiequirements.

Table 7-2 shows that:

* Region-wide emissions of both $@nd NQ are substantially decreased between 2014
and 2020.

* Emissions of NQ are reduced between 2014 and 2020 by a signifaegree across the
US, largely due to decreases in the mobile sowctos and are reduced in every state.

» Emissions of S@are reduced substantially over the region, abfytalhd also in most
states, with small increases seen in a few gegdoait-emitting states.

We acknowledge that there are some BilGreases projected in some states, such as Aaxgkans
and New York. Therefore, we cannot claim thateéheill be no maintenance problems
anywhere in the country. We propose to reviewiggge when we do the final rule modeling.
At that time, additional information, such as irgibin of new federal rules that have recently
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been or will be promulgated in the intervening tifeey., ECA-IMO, Boiler MACT, Portland
Cement NESHAP, RICE and Compression Engines anck &pagines, and Light Duty
Greenhouse Gas Rule), will be available that wilegis a more realistic estimate of the
probable level of emissions in 2020.

In our current future base case platform, therenaradditional rules between years 2014 and
2020 that would impact the future year baselinemaries, with the exception that full
implementation for some mobile rules (Light Dutye@nhouse Gas Rule) does not occur until
2020 -well after year 2014. The turnover rateuorts (EGUs) and vehicles and equipment
(onroad mobile and nonroad mobile) results in agloproportion of mobile emissions to overall
anthropogenic emissions in year 2020 than year.2014
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Table 7-1. Eastern Modeling Domain State Total Emission2fi5, 2014, and 2020 Base Cases

% Change % Change

NOy SO,
State 2005 NQ 2014 NG 2020NG; | 2020-2014 2005 SO | 2014 SQ 2020 SQ | 2020-2014
Alabama 447,567 341,738 257,883 -24.5% 593,872 0587, 299,125 -33.1%
Arkansas 241,499 189,623 151,411 -20.2% 114/749 , 7124 144,144 11.1%
Connecticut 116,688 67,084 58,3114 -13.1% 34,320 4237 27,839 1.59
Delaware 58,902 37,358 36,216 -3.0% 85,173 39635 4,010 11.0%
District of Columbia 15,904 8,568 7,117 -16.9% 391 2,291 2,292 0.0%
Florida 1,064,537 795,59P 672,868 -15.4% 656,131 8,688 410,056 -6.5%
Georgia 585,817 349,650 311,8p4 -10.8% 750,031 6287, 231,541 -22.2%
lllinois 773,347 503,674 415,949 -17.4% 516,969 ,386 272,106 -20.1%
Indiana 614,949 474,858 326,615 -31.2% 1,047,396 0,198 438,592 -54.3%
lowa 312,105 236,692 187,129 -20.9% 221,902 244/448187,608 -23.3%
Kansas 366,28% 289,829 263,644 -9.0% 196,005 185,01 115,556 0.5%
Kentucky 437,163 325,791 218,884 -32.8% 572,787 , 1588 260,604 -67.4%
Louisiana 673,824 565,049 529,047 -6.4% 354,489 8727 340,460 3.8%
Maine 79,246 59,903 55,524 -7.3% 37,084 44,640 9|5 10.9%
Maryland 294,656 171,980 166,535 -3.2% 379,874 BB 135,835 -0.2%
Massachusetts 271,327 182,095 182,258 0.1% 158,245 93,890 103,111 9.8%
Michigan 638,876 444,969 358,917 -19.3% 490,280 Reie 330,022 -18.1%
Minnesota 469,28¢ 330,278 274,942 -16.8% 155)181 3,008 93,643 -9.1%
Mississippi 292,649 206,633 162,685 -21.3% 120,016 82,077 77,858 -5.1%
Missouri 505,873 333,312 276,041 -17.2% 422,165 23 316,552 -49.2%
Nebraska 244,607 182,410 157,071 -13.9% 121|589 ,0I182 160,319 5.4%
New Hampshire 65,228 39,884 34,249 -14.1% 63,671 4751 18,796 7.69
New Jersey 323,550 204,007 194,489 -47% 101}441 ,5882 70,764 -14.3%
New York 610,042 394,165 363,885 -7.1% 391,216 By 355,542 5.3%
North Carolina 548,064 374,018 359,664 -3.8% 64D,18 283,180 288,137 1.8%
Ohio 816,321 518,861 395,051 -23.9% 1,276,292 Y04 463,374 -52.2%
Oklahoma 428,617 347,791 326,642 -6.1% 166,288 281, 207,215 -1.9%
Pennsylvania 705,058 535,631 410,031 -23/4% 1,283,3 1,122,876 476,402 -57.6
Rhode Island 26,930 19,585 18,987 -3.1% 8,087 9323 10,270 10.2%
South Carolina 302,441 224,505 199,164 -1113% 3IM3 243,129 225,431 -7.3%
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Tennessee 472,717 311,882 227,363 -27.1% 388,468 1,647 232,020 -67.4%
Texas 1,741,166 1,258,334 1,132,869 -10/0% 935|187 678,662 665,561 -1.9%
Vermont 21,980 15,7138 12,808 -18.9% 7,036 6,439 4454 0.1%
Virginia 463,145 315,002 297,581 -5.50 345,259 7258, 220,484 -13.5%
West Virginia 294,801 197,708 139,731 -29.3% 538,80 553,218 181,812 -67.1%
Wisconsin 359,047 241,743 200,083 -17.2% 263,685 1,4H 163,196 -14.8%
TOTAL 15,684,185| 11,095,937 9,383,453 -15.406 13,641,806 11,480,463 7,626,249 -33.6%
Table 7-2. Eastern Modeling Domain State-Sector Emission2®05, 2014, and 2020 Base Cases
NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base | 2005 Base| 2014 Base| 2020 Base| 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Alabama Southeas} NonEGU 74,830 74,627 74,654 3P 70,346 69,150 69,[154
Nonpoint 32,024 31,939 31,90p -33 52,325 52,313 52,30B -
Nonroad 61,623 45,93p 37,218 -8,6b4 6,397 1,873 0|2 327
Onroad 142,221 67,011 48,606 -18,405 3,199 605 602 -3
Fires 3,814 3,814 3,81¢4 0 983 983 983 d
EGU 133,051 118,420 61,645 -56,7p5 460,123 322[130173,878 -148,257
Arkansas Southeast| NonEGU 37,478 37,491 37,51p 21 13,066 13,055 13,p58
Nonpoint 21,453 21,422 21,41p - 27,260 27,256 27,250 -
Nonroad 63,493 44,29p 34,187 -10,112 5,678 142 75 67
Onroad 81,014 38,96p 30,917 -8,048 1,632 R47 349
Fires 2,654 2,654 2,65 0 728 728 728 d
EGU 35,407 44,797 24,731 -20,061 66,384 88,187  6B12, 14,494
Connecticut Northeast | NonEGU 5,824 5,854 5,89¢ 4p 1,841 1,8B4 1,438
Nonpoint 12,554 12,451 12,41 -40 18,455 18,440 18,434 -
Nonroad 21,785 14,41p 11,696 -2,7p4 2,548 1,p94 541|6 360
Onroad 69,645 31,534 25,6%4 -5,880 1,128 B40 334
Fires 14 14 14 ( 4 4 4 0
EGU 6,865 2,821 2,654 -147 10,356 5,512 5,576 6
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base 4 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Delaware Northeast | NonEGU 5,567 5,567 5,568 | 34,859 10,974 10,974 D
Nonpoint 3,259 3,245 3,239 -6 5,859 5,857 5,857 D
Nonroad 15,567 15,27p 15,657 3B7 11,648 14,891 869,2 4,395
Onroad 22,569 8,73p 7,643 -1,113 422 101 101
Fires 23 23 23 q 6 6 6 0
EGU 11,917 4,513 4,10f -406 32,378 7,806 7,786 -2p
District of Southeast| NonEGU 501 501 501 Q 686 686 686 Q
Columbia Nonpoint 1,740 1,738 1,738 D 1,559 1,559 1,559 )
Nonroad 3,494 2,398 1,637 761 414 4 4 0
Onroad 9,677 3,929 3,240 -6§9 172 42 42 0
Fires 0 0 0 0 0 0 0 0
EGU 492 1 0 -1 1,082 0 0 0
Florida Southeast| NonEGU 53,778 55,343 55,90[L 558 57,4F5 57,521 57572
Nonpoint 29,533 29,457 29,42B -29 70,490 70,480 70,47p 4
Nonroad 277,884 278,920 286,65 7,455 93,543 108,57 136,790 28,211
Onroad 460,47/ 225,478 170,4p3 -55,975 10,285 2{159 2,239 80
Fires 25,600 25,600 25,600 0 7,018 7,018 7,018 D
EGU 217,263 180,801 104,861 75,940 417,821 192/903135,962 -56,941
Georgia Southeast| NonEGU 53,297 53,557 54,038 441 56,116 56,014 56,058
Nonpoint 38,919 38,797 38,75p -47 56,829 56,813 56,80f $
Nonroad 95,179 71,011 58,421 -12,590 13,831 8/263 0,881 2,618
Onroad 279,444 130,240 107,567 -22,673 5,690 1/307 1,357 50
Fires 7,955 7,954 7,956 0 2,010 2,010 2,01( D
EGU 111,017 48,091 45,072 -3,019 616,054 173[210 4,420 -68,783
Illinois Midwest | NonEGU 97,504 93,059 94,16p 1,101 156,154 133,109 133]181 72
Nonpoint 47,645 47,544 47,50D -40 5,395 5,381 5,374 -5
Nonroad 223,691 151,378 114,002 37,371 19,802 390 290 -100
Onroad 276,501 131,408 104,549 -26,454 5[16 1|221 1,238 17
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base 4 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Fires 71 71 71 ( 20 20 20 0
EGU 127,923 80,228 55,646 -24,562 330,382 200{475 32,000 -68,479
Indiana Midwest | NonEGU 73,647 73,523 73,59 67 95,200 95,037 95,044 7
Nonpoint 30,185 30,107 30,07f -30 59,775 59,764 59,76p A
Nonroad 110,100 76,020 57,512 -18,912 9,436 193 149 -44
Onroad 187,424 94,21J7 67,816 -26,401 3,981 310 824 14
Fires 88 88 84 ( 24 24 24 0
EGU 213,503 200,899 97,533 -103,366 878,978 804{294282,791 -521,507
lowa Midwest | NonEGU 39,299 38,831 38,85p 21 61,241 60,195 60,1197 2
Nonpoint 15,150 15,039 14,99p -43 19,832 19,817 19,81L 5
Nonroad 92,964 65,75|L 48,701 -17,050 8,838 85 74 1(-1
Onroad 91,794 48,83p 34,104 -14,732 1,702 360 364 4
Fires 90 90, 9( ( 25 25 25 0
EGU 72,806 68,144 50,387 -17,7%9 130,264 163966 7,1BB -56,830
Kansas Midwest | NonEGU 70,785 70,730 70,73p 0 13,142 13,049 13,04p 1
Nonpoint 42,286 42,238 42,21Pp -19 36,381 36,375 36,37P B
Nonroad 86,553 61,618 46,797 -14,816 8,035 54 56 2
Onroad 76,067 35,95D 26,2%5 -9,6P5 1,2*;24 313 314 1
Fires 378 378 378 D 103 103 103 q
EGU 90,220 78,92( 77,297 -1,663 136,420 65,[125 6d5],6 536
Kentucky Southeast| NonEGU 35,432 34,979 35,15} 178 25,81 23,804 23,822 18
Nonpoint 17,557 17,413 17,358 -55 34,229 34,210 34,208 {7
Nonroad 90,669 65,80p 51,233 -14,572 6,942 P58 118 -140
Onroad 127,434 57,759 43,087 -14,7122 2,711 528 530 2
Fires 1,326 1,32¢ 1,32p 0 364 364 364 q
EGU 164,743 148,509 70,713 -77,7B6 502,731 739|592201,569 -538,021
Louisiana Southeast| NonEGU| 165,162 161,764 161,836 10 165737  151,P16 151{223 7
Nonpoint 27,559 27,515 27,498 -7 2,378 2,372 2,37 -
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base 4 2005 Base| 2014 Base| 2020 Base | 2020 Base -

State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base

Nonroad 301,17( 274,697 261,4P9 -13,198 73,233 978,0 91,792 13,694

Onroad 112,884 52,360 38,760 -13,400 2,899 170 474 4

Fires 3,254 3,254 3,254 0 892 892 892 qg

EGU 63,791 45,457 36,200 -9,2%7 109,451 94,B24 03], 7 -1,116
Maine Northeast | NonEGU 18,309 18,316 18,32p 10 18,519 18,320 18,621

Nonpoint 7,423 7,257 7,192 -6p 9,969 9,945 9,93% -1D

Nonroad 13,379 13,16p 13,591 4p2 3,125 4,15 5|472 1,257

Onroad 38,469 18,06[L 13,5%2 -4,509 8434 | 60 159

Fires 566 566 566 D 150 150 150

EGU 1,100 2,535 2,29p -239 3,887 11,650 15,286 3,63
Maryland Northeast | NonEGU 24,621 24,687 24,794 147 34,988 34,994 35,004

Nonpoint 21,715 21,626 21,59p -34 40,864 40,851 40,84p )

Nonroad 55,817 52,50[L 53,0%0 549 17,819 16,966 781,6 4,710

Onroad 129,796 53,04p 49,679 -3,361 2,966 631 641 0

Fires 137 137 137 D 32 32 32 0

EGU 62,574 19,99( 17,284 -2,706 283,405 42,635 367),6 -4,999
Massachusetts | Northeast | NonEGU 18,429 18,527 18,66{ 137 19,6R0 19,624 19637

Nonpoint 34,373 34,207 34,148 -64 25,261 25,237 25,228 0

Nonroad 74,419 75,6501 82,2%7 6,603 25,835 32{043 2141 9,171

Onroad 118,144 46,748 40,814 -5,934 2,168 594 594

Fires 341 347 341 D 93 93 93 0

EGU 25,618 6,619 6,03p -580 85,768 16,299 16,34p 4
Michigan Midwest | NonEGU 94,139 94,079 94,294 215 76,5[.0 76,437 76 460

Nonpoint 43,499 43,360 43,30p -54 42,066 42,064 42,06p

Nonroad 101,087 73,930 58,797 -15,1142 14,633 7|536 8,286 750

Onroad 279,816 135,806 98,2p2 -37,484 7,204 1|107 ,104] -3

Fires 330 330 33 D 91 91 91 0

EGU 120,005 97,45% 63,948 -33,487 349,877 275(637 02,025 -73,627
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base { 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Minnesota Midwest | NonEGU 64,438 64,372 64,58p 208 25,169 25,112 25133 21
Nonpoint 56,700 56,545 56,48 -60 14,747 14,729 14,721 {7
Nonroad 115,879 84,04D 64,212 -19,428 10,410 468 139 77
Onroad 146,134 71,16(1 53,790 -17,371 2,558 618 620 2
Fires 2,300 2,30( 2,30D 0 631 631 631 q
EGU 83,836 51,854 33,575 -18,284 101,666 61447 1457 -9,300
Mississippi Southeast| NonEGU 53,985 52,440 52,454 g7} 29,892 24,427 24,429 2
Nonpoint 12,212 12,133 12,108 -30 6,796 6,785 6,781 -4
Nonroad 79,394 58,55p 46,391 -12,1/68 6,003 1280 3871, 107
Onroad 98,06( 42.52b 29,583 -12,942 2,158 385 386 1
Fires 3,833 3,831 3,838 0 1,051 1,051 1,051 D
EGU 45,166 37,144 18,322 -18,8P0 74,117 48149 28 -4,326
Missouri Midwest | NonEGU 38,604 38,744 38,98B 244 78,3p7 77,086 77111 25
Nonpoint 32,910 32,677 32,588 -89 44,573 44,543 44,53[L -2
Nonroad 123,224 88,233 68,567 -19,666 10,4164 214 412 -90
Onroad 183,024 90,001 69,493 -20,508 4,951 796 802 6
Fires 678 679 678 D 186 186 186 q
EGU 127,431 82,979 65,747 -17,252 284,384 500/649 93,799 -306,85(
Nebraska Midwest | NonEGU 12,156 12,173 12,196 3 6,429 6,431 6,434 3
Nonpoint 13,820 13,779 13,76B -6 29,575 29,570 29,568 P
Nonroad 107,18( 75,25p 58,478 -16,7174 9,199 55 57 2
Onroad 58,643 27,85p 19,134 -8,7p2 1,326 D17 218 1
Fires 381 381 381 D 105 105 105 q
EGU 52,426 52,97 53,119 149 74,955 115,695 123|937 8,242
New Hampshire [ Northeast [ NonEGU 3,241 3,255 3,27% 20 3,245 3,216 3,448 2
Nonpoint 11,235 11,129 11,088 -4 7,408 7,393 7,387 -6
Nonroad 9,244 6,587 5,115 -1,472 805 45 48 3
Onroad 32,537 16,26p 12,101 -4,159 430 | 48 149 1
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base { 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Fires 137 137 137 D 38 38 38 0
EGU 8,827 2,515 2,53B 18 51,445 6,608 7,926 1318
New Jersey Northeast | NonEGU 20,598 19,089 19,24p 160 7,640 6,756 6,771 15
Nonpoint 26,393 26,298 26,26 -37 10,726 10,712 10,70f 5
Nonroad 88,486 78,87 76,768 -2,1p7 23,484 26/589 4,438 7,847
Onroad 157,736 63,2504 59,180 -4,074 2,486 799 797 2| -
Fires 223 223 223 D 61 61 61 0
EGU 30,114 16,268 12,809 -3,4%9 57,d44 37,669 B7|99 -19,676
New York Northeast | NonEGU 55,122 55,358 55,68 329 58,562 58,584 58,615 31
Nonpoint 87,608 87,826 87,91p a4 125,158 125,196 125[211 15
Nonroad 121,363 92,841 82,308 -10,5933 20,p08 10|853 15,885 5,032
Onroad 282,074 129,376 115,216 -14,130 5,628 1)594 1,589 -5
Fires 412 412 412 D 113 113 113 q
EGU 63,465 28,35( 22,322 -6,028 180,447 141,854 ,1P% 12,774
North Carolina | Southeast| NonEGU 44,502 44,573 44,76p 193 66,150 66,046 66,066 20
Nonpoint 18,869 18,669 18,59[L 718 22,020 21,994 21,984 -10
Nonroad 135,936 133,455 142,1p5 8,740 42,743 52/897 68,844 15,9471
Onroad 225,754 104,150 80,908 -23,442 5,841 961 988 27
Fires 11,424 11,424 11,434 0 696 696 696 q
EGU 111,576 61,747 61,740 33 512,231 140,585 199,55 -11,026
Ohio Midwest | NonEGU 71,715 69,157 69,29y 140  1184p8 105,123 105(138 15
Nonpoint 41,466 41,357 41,30f 45 19,810 19,810 19,81p D
Nonroad 173,988 120,900 92,379 -28,921 15,615 2085 2,116 31
Onroad 270,383 122,426 93,881 -28,945 6,P93 1171 1771 6
Fires 81 81 81 ( 22 22 22 0
EGU 258,687 164,94% 98,106 -66,89 1,116,084 84119 335,111 -506,083
Oklahoma Southwestf NonEGU 73,465 72,525 72,56} a4 40,482 36,924 36,029 5
Nonpoint 94,574 94,513 94,49p 2B 7,542 7,534 7,531 -3
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base { 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Nonroad 55,424 39,53p 30,318 -9,2p1 5,015 45 45 0
Onroad 117,24( 58,38p 43,889 -14,493 2,699 524 536 12
Fires 1,709 1,70¢ 1,70P 0 469 469 469 q
EGU 86,204 81,121 83,6609 2,547 110,481 165[773 7061, -4,068
Pennsylvania Northeast | NonEGU 89,208 84,111 84,368 252 85,4[L1 76,256 76,081 25
Nonpoint 53,435 53,246 53,17B 73 68,349 68,324 68,314t -10
Nonroad 118,774 83,885 65,340 -18,945 11,972 41117 4,644 527
Onroad 266,649 118,122 95,864 -22,458 5,863 1{169 1601 -9
Fires 117 117 117 D 32 32 32 0
EGU 176,870 196,151 111,174 -84,977  1,002,p02 gr2l9 325,971 -647,006
Rhode Island Northeast | NonEGU 2,164 2,186 2,217 3l 2,743 2,745 2,148 3
Nonpoint 2,964 2,957 2,955 -p 3,365 3,364 3,364 D
Nonroad 7,798 7,384 7,762 3718 2,404 3,128 4072 944
Onroad 13,456 6,77p 5,816 -956 208 85 86 1
Fires 4 4 4 0 1 1 1 0
EGU 545 281 233 -48 176 0 0 0
South Carolina | Southeast| NonEGU 29,069 28,969 28,998 20 31,495 31,453 31,157 4
Nonpoint 20,281 20,271 20,26 # 30,016 30,002 29,996 b
Nonroad 68,144 62,40p 63,242 8p2 20,477 24380 931),7 7,411
Onroad 128,764 62,996 49,708 -13,288 2,976 551 556 5
Fires 2,357 2,351 2,35[7 0 646 646 646 q
EGU 53,823 47,511 34,59 -12,920 218,182 156/096 0,983 -25,112
Tennessee Southeast| NonEGU 60,353 59,694 59,861 170 78,206 77,805 77623 18
Nonpoint 18,676 18,547 18,49p -5 32,714 32,694 32,69 b
Nonroad 82,331 59,14p 45,448 -13,697 6,288 173 98 75 | -
Onroad 207,410 104,711 74,911 -29,400 4,834 829 852 23
Fires 1,012 1,017 1,01p 0 277 277 277 q
EGU 102,934 68,779 27,638 41,141 266,148 600/066 20,481 -479,584
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base { 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Texas Southwest| NonEGU| 292,806 282,50 283,203 694 223,625 155,720 155,792 72
Nonpoint| 274,338 274,161 274,096 -§7 109,215 109,194 109,185 9
Nonroad 377,244 289,605 239,10 -50,495 52749 0%86,1 42,338 6,229
Onroad 615,714 241,000 193,768 -47,241 13470 2|511 2,584 73
Fires 4,890 4,89( 4,890 0 1,178 1,178 1,178 D
EGU 176,170 166,177 137,803 -28,3[74 534,949 373]950354,490 -19,46(
Vermont Northeast | NonEGU 799 803 808 g 902 903 903 q
Nonpoint 3,438 3,397 3,382 -15 5,385 5,380) 5,378 -p
Nonroad 3,951 2,771 2,112 -6%9 385 7 7 0
Onroad 13,316 8,568 6,348 -2,2B5 305 101 107 6
Fires 179 179 179 D 49 49 49 0
EGU 297 0 9 0
Virginia Southeast| NonEGU 60,101 60,216 60,41P 196 69,410 69,177 69196 19
Nonpoint 53,605 53,464 53,40p -85 32,923 32,899 32,88p -10
Nonroad 91,299 75,46]L 68,679 -6,782 18,420 15/624 0,162 4,545
Onroad 194,179 92,291 78,824 -13,467 3,829 018 933 15
Fires 1,456 1,454 1,456 0 399 399 399 q
EGU 62,512 32,111 34,801 2,686 220,248 135,741 96,8  -38,844
West Virginia Southeast| NonEGU 36,913 35,700 35,70B 3 48,314 41,817 41,81f D
Nonpoint 14,519 14,459 14,43p 283 14,589 14,581 14,578 B
Nonroad 32,739 23,798 18,943 -4,865 2,133 96 64 -32
Onroad 50,04 22,86p 17,787 -5,0[76 1,095 D01 195 -6
Fires 785 785 78% D 215 215 215 q
EGU 159,804 100,108 52,017 -48,0P6 469,456 496(307124,942 -371,364
Wisconsin Midwest | NonEGU 40,688 40,729 40,78p 60 66,807 66,456 66,163 7
Nonpoint 21,994 21,974 21,96 J7 6,369 6,370 6,37 D
Nonroad 75,981 53,84B 41,9%8 -11,890 7,129 538 685 47
Onroad 147,951 71,168 56,315 -14,448 3,110 675 691 16
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NOy SO,
2005 Base| 2014 Base | 2020 Base | 2020 Base 4 2005 Base| 2014 Base| 2020 Base | 2020 Base -
State Region Sector | Case Case Case 2014 Base | Case Case Case 2014 Base
Fires 256 256 254 D 70 70 70 0
EGU 72,170 53,774 38,799 -14,9Y5 180,200 117253 9189 -28,336
Grand Total 15,684,189 11,095,937 9,383,4b3 71DR,484| 13,641,806 11,480,463 7,626,249 -3,854|214
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APPENDIX A

Ancillary Data Files Used for TR 2005 Case Comparetb 2012 and 2014 Base Case
Scenarios

To match the Datasets and Versions listed in #ioketto actual data files, combine the Dataset
name and the version number in the following patteDataset Name>_<Date>_ <Version
number>.txt, where <Date> is the last date of ckdngthat version and will have a unique
value for the combination of Dataset Name and \dersumber.
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Table A-1. Detailed list of ancillary file data differencestiveen the TR 2005 Base Case and the 2012 and 28sel@ases

Environ Version Version Version
ment Dataset 2005 base |2005 2012 2014
Input Variable |case Base Sector Dataset 2012 base case|cases | Dataset 2014 casescases | Impact? And comments
Onroad temperature MOVESPmMOCcEcTempAd) MOVESPmMOCcEcTempAd; MOVESPmMOCcEcTempAd) No impact for running mode
adjustments ADJ_FACS | Factors 2005 1|on_moves_runpnjFactors 2005 Factors 2014 JAN2010 1|emisions
The upwards PM adjustment for
cold start emissions is slightly
Onroad temperature MOVESPmMOCcEcTempAd) MOVESPmMOcEcTempAd; MOVESPmMOCcEcTempAd] less in 2014 than 2005 (and
adjustments ADJ_FACS |Factors 2005 1|on_moves_startppfractors 2005 Factors_2014_JAN2010 1{2012)
nonpoint & nonroad No impact. SCCs added for
surrogate xref AGREF amgref_us_can_mex_revised 5| All sectors amgref_us_can_mex_revised same as 2012 unrelated modeling inventories.
No impact. Later versions
contain additional grids not used
Grid Description Lis{ GRIDDESC| griddesc_lambertonly 24l sectors griddesc_lambertonly ISame as 2012 in 2012 and 2014 TR modeling.
GSCNYV - pollutant No impact. Duplicate records
to pollutant removed in 2012 and 2014 base
conversions GSCNV gscnv_cmag_ch05_tx_pfg AlPsectors gscnv_cmag_ch05_tx_pf4 same as 2012 case.
GSCNV - pollutant Yes. Future year contains Tief 1
to pollutant gscnv_cmag_ch05_tier2_ and Tier 2 EO and E10
conversions tier2 GSCNV N/A All sectors nontoxic 0 same as 2012 combination profiles.
GSCNYV - pollutant
to pollutant Yes. Future year contains Tief 1
conversions tier2 and Tier 2 EO and E10
NONHAPVOC GSCNV N/A All sectors gscnv_cmag_chb0érz toxic 0 same as 2012 combination profiles.
Yes. 2005 onroad, norroad, and
stationary gasoline distribution-
related sources do not contain
GSPRO_C( Tier 2 EO/E10 combination
Combination profiles MBO gspro_combo_2005 2l sectors replaced with many datasets --|same as 2012 profiles.
Yes. Contains Tier 2 EO and
Combination profiles GSPRO_C(Q gspro_combo_2012_onroad_ E10 combination profiles for
for onroad MBO N/A on_noadj nonroad_exhevp kame as 2012 onroad mobile.
Yes. Future year contains
EO/E10/E85 blend based on
ethanol penetration for gasoline
Combination profiles GSPRO_Cd gspro_combo_stationary distribution (bulk terminal to
for nopt MBO N/A nonpt _aeo.TXT (Qsame as 2012 pump) sources.
Yes. Future year contains
EO/E10/E85 blend based on
Combination profiles GSPRO_Cd ethanol penetration for nonroad
for nonroad rfl MBO N/A nonroad gspro_combo_nonroadrefuel_geo safhe as 2012 refueling sources.
Yes. Future year contains
EO/E10/E85 blend based on
ethanol penetration for gasoline
Combination profiles GSPRO_C(Q distribution (bulk terminal to
for ptnonipm MBO N/A ptnonipm gspro_combo_stationary_aeo. TXT 0|same as 2012 pump) sources.
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Environ Version Version Version
ment Dataset 2005 base |2005 2012 2014
Input Variable |case Base Sector Dataset 2012 base case|cases | Dataset 2014 casescases | Impact? And comment
Yes. Contains Tier 2 EO and
Combination profiles GSPRO_C(Q gspro_combo_2012_onroad_ E10 combination profiles for
for nonroad exh-evp| MBO N/A nonroad nonroad_exhevp kame as 2012 onroad mobile.
Speciation profiles Yes. Contains Tier 2 profiles
for TOG -noBAF- for onroad and nonroad mobil¢
tier 2 mobile profiles VOC (TOG) to toxics not
used for future year gspro_cmag_ch05_tier2_ including benzene, acetaldehy
only GSPRO N/A All sectors nontoxic 1|same as 2012 and formaldehyde (BAF).
Speciation profiles Yes. Contains onroad and
for TOGBAF - tier 2 nonroad Tier 2 EO and E10
mobile profiles used profiles for VOC (TOG) to
for future year only | GSPRO N/A All sectors gspmag_ch05_tier2_BAF Zame as 2012 benzene.
Speciation profiles
for NONHAPTOG - Yes. Contains Tier 2 profiles
tier 2 mobile profiles for onroad and nonroad mobilg
for future only GSPRO N/A All sectors gspro_cmeleQ5_tier2_toxic same as 2012 non-HAP VOC (TOG) to toxics.
Speciation xref stati Yes. SCCs in California 2014
NOX -- HONO for gsref_static_nox_hono_pf nonroad inventory added that
mobile sources GSREF gsref_static_nox_hono_pf# A3l sectors gsref_static_nox_hono_pf4 43 4|were not found in other cases.
Yes. Gasoline Distribution
SCCs removed in future year f
alternate future year VOC
Speciation xref for speciation -see
VOC, not year- gsref_voc_future_rfs2_nomob
specific GSREF gsref_voc_general (18Il sectors gsref_voc_general_rfs2_2022 s8me as 2012 e
Yes. Future year onroad and
nonroad mobile assigned to Ti
Speciation xref for 2 EO/E10 combination profiles
VOC, year-specific | GSREF gsref_voc_2005 AR sectors gsref_voc_future_rfs2_mobile shme as 2012 for all VOC modes.
Yes. Same as
gsref_voc_general_rfs2_2022
Speciation xref for but for non-HAP VOC
NONHAPVOC, not gsref_nonhapvoc_general | gsref_nonhapvoc_general_ emissions for future year
year-specific GSREF update 3| All sectors rfs2_2022 4|same as 2012 emissions.
Yes. Same as
Speciation xref for gsref_voc_general for 2005 bg
NONHAPVOC, case but for non-HAP VOC
year-specific GSREF gsref_nonhapvoc_2005 Alllsectors N/A same as 2012 emissions.
No. Mercury emissions not
Speciation xref HG| GSREF gsref_hg Al sectors gsref_hg [Game as 2012 included in TR.
Yes. Same as
Speciation xref for gsref_voc_future_rfs2_mobile
NONHAPVOC, but for non-HAP VOC
year-specific, mobilg gsref_nonhapvoc_future_ emissions for future year
records GSREF N/A All sectors rfs2_mobile 0|same as 2012 emissions.
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Environ Version Version Version
ment Dataset 2005 base |2005 2012 2014
Input Variable |case Base Sector Dataset 2012 base case|cases | Dataset 2014 casescases | Impact? And comment
Yes. Same as
Speciation xref for gsref_voc_future_rfs2_nomob
NONHAPVOC, e but for non-HAP VOC
year-specific, gsref_nonhapvoc_future_rfs2 emissions for future year
stationary records GSREF N/A All sectors _nomobile (same as 2012 emissions.
Yes. Gasoline Distribution
Speciation xref for gsref_voc_future_rfs2_ SCCs in future year use EO/E]
speciated VOC GSREF gsref_speciated_voc othipt nomobile 3 same as 2012 combination assignments.
Inventory Table - No impact. VOC mode specig
HAPCAP integratior invtable_hapcapintegate_ invtable_hapcapintegate_ invtable_hapcapintegate | saved for reporting purposes i
but no toxics INVTABLE |ch05soa_nomp 4| All sectors cb05soa_nomp 4|cb05so0a_nomp 7/2012 and 2014.
No impact. Updated Canadial
surrogates in the 2005 datase
onroad surrogate xref but these emissions were not
default MGREF amgref us_can_mex_revised 7| All sectors amgref us_can_allmex3 $ame as 2012 rerun for 2012 and 2014.




APPENDIX B
Inventory Data Files Used for Each TR Modeling Case SMOKE Input Inventory Datasets

In any of the following dataset names where thegdlalder <mon> has been provided, this is intertded
mean 12 separate files with the <mon> placehokej@aced with either jan, feb, mar, apr, may, juh,aug,
sep, oct, nov, or dec, each associated with acpéatimonth of the year.

Several inventories are the same in the 2005 lmseand all future year cases. These inventarelssted
in the “All Cases” in Table B-1. In addition, ontlye EGU sector (ptipm) emissions are differenteen

the 2014 base case and 2014 control case.
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Table B-1. List of inventory data associated with TR modgloases.

Case

Sector

SMOKE Input Files

2005 Base
(2005ck_05b)

ptipm

Annual: ptinv_ptipm_hap2005v2_all[HAPs revised122089 12mar2009 vO orl.txt

Annual: ptinv_ptipm_cap2005v2_revised12mar2009 dr2009 vO0_orl.txt

Daily: ptday ptipm_caphap cem_2005ck _<mon>_ida.txt

Daily: ptday ptipm_caphap noncem_ 2005ck <mon>bitla.

ptnonipm

ptinv_ptnonipm_xportfrac_cap2005v2_20nov2008_reli®®jan2009 v0 orl.txt

ptinv_ptnonipm_hap2005v2_revised 24feb2009 vO xbrl.t

afdust

arinv_afdust 2002ad_xportfrac_26sep2007_vO_orl.txt

ag

arinv_ag_cap2002nei_06nov2006 vO orl.txt

alm_no_c3

arinv_Im_no_c3 cap2002v3_20feb2009 vO_orl.txt

arinv_Im_no_c3 hap2002v4 20feb2009 vO orl.txt

nonpt

arinv_nonpt_pf4 cap_nopfc_04feb2009 v1 orl.txt

arinv_pfc_2002_caphap_27dec2007_vO_orl.txt

arinv_nonpt_pf4 hap_nopfc_20feb2009 v1_ orl.txt

arinv_nonpt_cap 2005 WRAP_OQilGas_04feb2009 vOxbrl.t

nonroad

arinv_nonroad_calif caphap 2005v2_<mon>_02apr2008om.txt

arinv_nonroad_caps_2005v2_<mon>_revised_08sep2008rivtxt

arinv_nonroad_haps 2005v2_<mon>_revised 05sep2008rhtxt

on_noadj

mbinv_on_noadj moves <mon>_ 14NOV08_ 14nov2008_ vQxorl

mbinv_onroad_calif caphap 2005v2_<mon>_02apr2008on@xt

mbinv_onroad_capshaps_2005v2_nmim_not2moves <m@&sep008_v0_ orl.txt

on_moves_runpm

mbinv_onroad_moves_runpm_<mon>_200ct2008 vO_orl.txt

on_moves_startpm

mbinv_onroad_moves_startpm_<mon>_200ct2008_vOxbrl.t

seca_c3

ptinv_seca_c3_caps2005pf4_31jul2008_v0O_orl.txt

ptinv_seca_c3 haps_NonUS central2005pf4 09sep2008rhitxt

ptinv_seca_c3 haps NonUS east2005pf4 09sep200&l.ik o

ptinv_seca_c3 haps_NonUS_west2005pf4 09sep2008r|xkt o

ptinv_seca_c3_haps_central2005pf4_31jul2008 vQxbrl.

ptinv_seca_c3_haps_east2005pf4 31jul2008 vO_orl.txt

ptinv_seca_c3_haps_west2005pf4 31jul2008 vO_orl.txt

All Cases

avefire

arinv_avefire 2002ce 21dec2007_vO_ida.txt

arinv_avefire 2002 _hap_ 18nov2008 vO orl.txt

othar

arinv_canada_afdust_xportfrac_cap_2006_03feb200%rext

arinv_canada_ag_cap_2006_03feb2009 vO orl.txt

arinv_canada_aircraft cap 2006 04feb2009 vO_orl.txt

arinv_canada_ marine_cap_2006 03feb2009 vO_orl.txt
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Case

Sector

SMOKE Input Files

arinv_canada_oarea_cap_2006_02mar2009_v3_orl.txt

arinv_canada_offroad cap 2006 04feb2009 vO orl.txt

arinv_canada_rail_cap 2006 03feb2009 vO_orl.txt

arinv_nonpt_mexico_border1999 21dec2006 vO_ida.txt

arinv_nonpt_mexico_interior1999 21dec2006 vO ida.tx

arinv_nonroad_mexico_border1999 21dec2006 vO ida.tx

arinv_nonroad_mexico_interior1999 21dec2006_vObjitla.

othar_hg

arinv_area_canada_hg_2000_noduplicates 23jul200&da/®xt

othon

mbinv_canada onroad_cap 2006 04feb2009 vO_orl.txt

mbinv_onroad mexico _border1999 21dec2006 vO ida.txt

mbinv_onroad_mexico_interior1999 21dec2006_vO0 xta.t

othpt

ptinv_canada_point 2006 _orl 09mar2009 v2 orl.txt

ptinv_canada_point cb5 2006 orl 10mar2009 vO_brl.tx

ptinv_canada_point_uog_2006_orl_02mar2009 v0_orl.tx

ptinv_mexico_border99 03mar2008 v1_ida.txt

ptinv_mexico_interior99 05feb2007 vO_ida.txt

ptinv_ptnonipm_offshore_oil_cap2005v2_20nov2008 @08 v0_orl.txt

othpt_hg

ptinv_point_canada_hg 2000 _08sep2008 v1 ida.txt

2012 Base
(2012ck_05b)

ptipm

ptinv_ptipm_2012ck 05b_summer_23apr2009 vO_orl.txt

ptinv_ptipm_2012ck_05b_winter _23apr2009_vO0_orl.txt

ptday ptipm_caphap_cem 2012ck_<mon>_ida.txt

ptday ptipm_caphap_noncem 2012ck <mon>_ida.txt

ptnonipm

ptinv_ptnonipm_2012ck 05b BASE 17Apr2009 orl 178p& vO orl.txt

afdust

arinv_afdust 2012ck_05b_BASE_09apr2009 vO_orl.txt

ag

arinv_ag_2012ck 05b BASE 09apr2009 v0 orl.txt

alm no_c3

arinv_alm_no_c3 2012ck 05b BASE 13apr2009 v0_ obrl.tx

nonpt

arinv_nonpt_2012ck _05b BASE_09apr2009 v0_orl.txt

nonroad

arinv_nonroad_calif caphap 2012 <mon>_07apr200Dnixt

arinv_nonroad_caphap 2012 <mon>_27mar2009 vO0 torl.tx

on_noadj

mbinv_onroad_calif caphap 2012 <mon>_07apr2009 nixto

mbinv_onroad_caphap_not2moves 2012 <mon>_13apr2006r].txt

mbinv_onroad_moves noadj 2012 <mon> 13apr2009 \txtor

on_moves_runpm

mbinv_onroad_moves runpm_ 2012 aug 07apr2009 véxtorl.

on_moves_startpm

mbinv_onroad_moves_startpm_2012_ aug_07apr2009 Mt or

seca_c3

ptinv_eca_c3_caps2012pf4 16mar2009 vO_orl.txt

ptinv_eca_c3 haps_NonUS_central2012pf4 16mar200®ritxt




Case

Sector

SMOKE Input Files

ptinv_eca_c3_haps_NonUS_east2012pf4 _16mar2009 @t or

ptinv_eca c¢3 haps NonUS west2012pf4 16mar2009 MXtor

ptinv_eca_ c3 haps_central2012pf4 16mar2009_vOxtorl.t

ptinv_eca_c3_haps_east2012pf4_16mar2009 vO0 orl.txt

ptinv_eca c3 haps west2012pf4 16mar2009 v0O orl.txt

-4

2014 Base + Control
(2014ck_05b +
2014ck2_catrl_05b)

ptnonipm

ptinv_ptnonipm_hap2015ckl CoST 27nov2009 vO orl.txt

ptinv_ptnonipm_xportfrac_cap2015ckl_CoST_27nov2009orl.txt

afdust

arinv_afdust xportfrac 2015ck 27nov2009 vO_orl.txt

ag

arinv_ag_cap2015ck 27nov2009 v0 orl.txt

alm_no_c3

arinv_Im_no_c3 cap2015ck_27nov2009 vO_orl.txt

arinv_Im_no_c3 hap2015ck 27nov2009 vO orl.txt

nonpt

arinv_nonpt_cap 2005 WRAP_OQilGas_04feb2009 vOxbrl.t

arinv_nonpt_pf4 cap_nopfc_2015ck1l_27nov2009_ vOxbrl.

arinv_nonpt_pf4 _hap_nopfc_2015ckl1_fixed_no_wramasl 07dec2009 vO_orl.txt

arinv_pfc_caphap2015 02apr2008 v0 orl.txt

nonroad

arinv_nonroad_calif cap2014 <mon>_29jun2007_vOtxorl.

arinv_nonroad_calif hap_ 2014 <mon>_15dec2009 vQAxbrl

arinv_nonroad_caphap_2014ck _<mon>_ 07jan2010 v@xtorl.

on_noadj

mbinv_onroad_calif cap2014 <mon>_10aug2007_ vOxbrl.t

mbinv_onroad_calif hap 2014 <mon>_13jan2010_vOxorl.

mbinv_on_noadj caps_hg baf2014ck <mon>_07JAN2018n2@10 v0_orl.txt

mbinv_on_noadj MOVES 2014ck2 <mon> 11feb2010 vOtxorl

on_moves_runpm

mbinv_on_moves runpm_2014ck2 <mon> 11feb2010 v@xbrl

on_moves_startpm

mbinv_on_moves_startpm_2014ck2_<mon>_11feb2010 rn/@to

seca_c3

ptinv_eca ¢3 BAF HAPs2014pf31 08jan2010 vO_orl.txt

ptinv_eca c¢3 CAPs2014pf31 08jan2010 vO orl.txt

2014 Base ptipm ptinv._ PTINV_EPA302_EISA 3e summer 2015 18MAY2009ah2010 vO_orl.txt
(2014ck2_05h) ptinv. PTINV_EPA302 EISA 3e winter 2015 18MAY2009ja2010 vO_ orl.txt
ptday ptipm_caphap _cem 2014ck <mon>_ida.txt
ptday ptipm_caphap_noncem 2014ck <mon>_ida.txt
2014 ptipm ptinv_PTINV_EPA302 EISA 98 summer 2015 25JAN201(ar2Z010 vO_orl.txt

Control(2014ck2_catrl_05b)

ptinv_ PTINV_EPA302_EISA_98 winter 2015 25JAN2010ja22010 vO_orl.txt

ptday ptipm_caphap_cem_2014ck_catrl _<mon>_ida.txt

ptday ptipm_caphap_noncem 2014ck_catrl <mon>_tda.tx




APPENDIX C — OECA Consent Decrees

Table C-1. Description of application of OECA Consent Deesrés future-year projections

Corporation

Pollutant

Compliance
Date

Description of reductions

2005
Emissions
(tons/year)

Bunge

NOx

31DEC2005

Combined NQ emissions reduced by 278 tons
per year. Combined is over select Bunge
facilities.

942

PM

31DEC2005

Combined PM emissions reduced by 258 tons

year. Combined is over select Bunge facilities|.

PEr 1 266

SG,

31DEC2005

Combined S@emissions reduced by 574 tons
per year. Combined is over select Bunge
facilities.

2,926

VOC

31DEC2005

Combined VOC emissions reduced by 1,122 t
per year. Combined is over select Bunge
facilities.

bNs
2,761

Cargill

CO

01SEP2010

Combined CO emissions reduced by 10,900 tons
per year. Combined over select Cargill facilitigs.

11,167

NOx

01SEP2007

Combined NQ emissions reduced by 1,350 tons
per year. Combined over select Cargill facilities.

4,451

SG,

01SEP2008

Combined S@emission reduced by 2,250 tons

per year. Combined over select Cargill facilitigs.

10,527

VOC

01SEP2008

Combined VOC emissions reduced by 98% or
10,450 tons per year. Combined over select
Cargill facilities.

6,617

Conoco Phillips

NOx

31DEC2008

Combined NQ emissions reduced by 10,000
tons per year. Combined over select Conoco
Phillips facilities.

17,409

SG;

31DEC2008

Combined S@emissions reduced by 37,100 to
per year. Combined over select Conoco Philli
facilities

31,003

Dupont

SQ

01MAR2010

Annual SQ emissions cap at 123 tons per yea
James River

at

01MAR2012

Annual SQ emissions cap at 248 tons per yea
Wourtland

at 5968

Annual SQ emissions cap at 281 tons per yea
Fort Hill

at 5908

01SEP2009

Annual SQ emissions cap at 1,007 tons per ye
at Burnside.

ar 9517

Hunt

NOx

31DEC2010

Must meet heat input capacity of 150 mmBTU
or greater such that weighted average is no
greater than 0.044 lbs/mmBTU, applied at
Lumberton, Sandersville, and Tuscaloosa.

hr
350

SG;

31DEC2007

No burning of fuel greater than 5 wt% sulfur.
SO, emissions will not exceed 20ppm or that
weighted average 43 concentrations will not
exceed 162 ppm 43, applied at Lumberton,
Sandersville, and Tuscaloosa.

939

MGP Ingredients

CoO

2009

CO reductions by 90%

B1

VOC

2009

VOC reductions by 95%

|2
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2005

Compliance Emissions
Corporation Pollutant Date Description of reductions (tons/year)
Annual emission limit of 2.2 Ibs/ton. 240
01JUL2007 | Annual emission limit of 2.5 Ibs/ton 396
Must meet SCAQMDR limit (1.7Ibs/ton or less 3p2
01JUL2009 | Annual emission limit of 2.2 Ibs/ton. 2B2
Rhodia Inc SQ Baton Rouge #1 -> limit of 1.9 Ibs/ton. Baton
0IMAY2012 Rouge #2 -> limit of 2.2 Ibs/ton 7,920
Houston #8 -> limit of 2.5 Ibs/ton within 1 year
2008 of Date of Entry. Houston #2 -> limit of 1.8 9,686
/Ibs/ton within 1 year of Date of Entry
St. Mary's Cement ND 30APR2009 Reduce combined NCemissions by 2,700 tons 1,700
per year.
2006 . -
Combined NQ emissions reduced by 4,500 tons
(Marcus er year. Combined over select Sunoco facilities 746
Hook, PA) | PeTyear '
NO 31DEC2009 | Combined NQ emissions reduced by 4,500 tons 2339
X (Toledo, OH)| per year. Combined over select Sunoco facilities. '
31DEC201.0 Combined NQ emissions reduced by 4,500 tons
(Philadelphia, bined | facili 3,390
PA) per year. Combined over select Sunoco facilitjes.
2006 Combined PM emissions reduced by 300 tons|per
(Marcus . - 34
year. Combined over select Sunoco facilities.
Hook, PA)
31DEC2009 | Combined PM emissions reduced by 300 tons|per
Sunoco PM (Toledo, OH)| year. Combined over select Sunoco facilities. 391
31DEC201.0 Combined PM emissions reduced by 300 tons|per
(Philadelphia bined | tacilit 591
' PA) year. Combined over select Sunoco facilities.
2006 . -
Combined S@emissions reduced by 19,500 tons
(Marcus er year. Combined over select Sunoco facilities 3,536
Hook, PA) | PeTYyear '
SO, 31DEC2009 | Combined S@emissions reduced by 19,500 tons 9072
(Toledo, OH)| per year. Combined over select Sunoco facilities. '
31DEC201.0 Combined S@emissions reduced by 19,500 tons
(Philadelphia bined | facili 3,353
' PA) per year. Combined over select Sunoco facilitjes.
Total CO 2007 Annual CO emissions cap at 120 tons pear yea 386
Petrochemicals NOx 31DEC2009| Annual NQemissions cap at 180 tons per year. 798
USA SO, 2010 Annual S@emissions cap at 800 tons per yeat. 146
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Corporation

Pollutant

Compliance
Date

Description of reductions

2005

Emissions
(tons/year)

Valero

NOx

2011

Combined NQ emissions reduced by 1870 ton
per year. Combined is over facilities: Lima,
Memphis, and Port Arthur.

S

4,165

31DEC2011

Combined NQ emissions reduced by 4,000 toi
per year. Combined over Valero facilities in
Ardmore OK, Benicia CA, Martinez CA,
Wilmington CA, Denver CO, St. Charles LA,
Krotz Spring LA, Paulsboro NJ, Corpus Christi
TX (east and west), Houston TX, Sunray TX,
Texas City TX, and Three Rivers TX.

1S

13,742

PM

31DEC2011

Combined PM emissions reduced by 526 tons
year. Combined over Valero facilities listed in
other two lists for NOx and SO2.

per

3,027

SG;

2011

Combined S@emissions reduced by 1,810 ton
per year. Combined is over facilities: Lima,
Memphis, and Port Arthur.

[

4,105

31DEC2011

Combined S@emissions reduced by 16,000 to
per year. Combined over Valero facilities in
Ardmore OK, Benicia CA, Martinez CA,
Wilmington CA, Denver CO, St. Charles LA,
Krotz Spring LA, Paulsboro NJ, Corpus Christi
TX (east and west), Houston TX, Sunray TX,
Texas City TX, and Three Rivers TX.

19,618




